PATENT ABSTRACTS OF JAPAN 



(1 1 publication number : 2003-015129 
(43)Date of publication of application : 1 5.01 .2003 



(51)Int.CI. 


G02F 


1/1335 




G02B 


5/02 




G02B 


5/08 




G02B 


5/30 



(21 Application number : 2002-115425 
(22)Date of filing : 1 7.04.2002 



(71) Applicant 

(72) Inventor : 



ALPS ELECTRIC CO LTD 

YOSHII KATSUMASA 
MORIIKE TATSUYA 
KANO MITSURU 



(30)Priority 

Priority number : 2001121206 



Priority date : 19.04.2001 Priority country : JP 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide the liquid crystal display device 
which has a viewing angle property that allows a display to appear 
brighter when a viewer looks at the display surface of the liquid crystal 
display device from a direction close to a normal line direction with 
respect to the display surface than when the viewer looks at the display 
surface from other viewing angles. 

SOLUTION: An electrode and an alignment layer are provided at the 
inner surface side of one substrate 10 of substrates 10 and 20 opposing 
each other so as to sandwich a liquid crystal layer 30 in that order from £S 
the substrate 10 side. A reflector 47 is disposed at the outside surface 
side of the substrate 10 of a liquid crystal cell 35b formed by providing 
the electrode and the alignment layer at the inside surface side of a 
substrate 20 in that order from the other substrate 20 side, or between 
the substrate 10 and the electrode 15 disposed at the inside surface 
side. A retardation plate 27 and a polarizing plate 28 are provided at the 
outside surface side of the substrate 20 in that order from the 
substrate 20 side. When an angle between the normal line direction P1 
with respect to the display surface 1 a of the liquid crystal display 

device 3 and a main viewing direction a is from 0° to 20° , a reflection peak value of light incident upon the 
liquid crystal display device 3 and reflected by the reflector 47 is set so as to occur within a range of 20° from 
the normal line direction P1. 
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CLAIMS 



[Claim(s)] 

[Claim 1] An electrode and the orientation film are prepared in the inside side of one substrate of the 
substrate which counters on both sides of a liquid crystal layer sequentially from one [ this ] substrate 
side. A reflector is prepared between the electrodes prepared in the one [ said ] substrate and inside 
[ the external surface of one / said / substrate of the liquid crystal cell which prepared an electrode 
and the orientation film in the inside side of the substrate of another side sequentially from the 
substrate side of this another side, or ] side of this. By coming to prepare a phase contrast plate and a 
polarizing plate in the external surface side of the substrate of said another side sequentially from the 
substrate side of said another side, when the include angles of the direction of a normal over the screen 
of this liquid crystal display and the main observation direction to make are 0 times thru/or 20 degrees 
It is the liquid crystal display which, as for the reflection factor of the reflected light which the incident 
light which carried out incidence to said liquid crystal display reflected by said reflector, has the peak 
field where a reflection factor is high focusing on a specular reflection include angle, and is 
characterized by setting up the peak of the reflection factor of a parenthesis so that it may result 
[ from / said / a normal ] within the limits of 30 degrees. 

[Claim 2] The liquid crystal display according to claim 1 characterized by setting up the peak of the 
reflection factor of the reflected light which the incident light which carried out incidence to said liquid 
crystal display reflected by said reflector so that it may result [ from / said / a normal ] within the limits 
of 20 degrees. 

[Claim 3] Two or more crevices which have light reflex nature are formed in the front face of the metal 
membrane in which said reflector was formed on the base material, or a base material. As for these 
crevices, the inside of a crevice is formed in the range nothing and whose tilt-angle distribution are -30 
- +30 degrees in a part of spherical surface, respectively. It is the liquid crystal display according to 
claim 1 or 2 with which the depth of said crevice is irregularly formed by within the limits which is 0.1 
micrometers - 3 micrometers, and it is characterized by having arranged said two or more crevices 
irregularly at within the limits whose pitch of an adjoining crevice is 2 micrometers - 50 micrometers. 
[Claim 4] An electrode and the orientation film are prepared in the inside side of one substrate of the 
substrate which counters on both sides of a liquid crystal layer sequentially from one [ this ] substrate 
side. A reflector is prepared between the electrodes prepared in the one [ said ] substrate and inside 
[ the external surface of one / said / substrate of the liquid crystal cell which prepared an electrode 
and the orientation film in the inside side of the substrate of another side sequentially from the 
substrate side of this another side, or ] side of this. By coming to prepare a phase contrast plate and a 
polarizing plate in the external surface side of the substrate of said another side sequentially from the 
substrate side of said another side, when the include angles of the direction of a normal over the screen 
of this liquid crystal display and the main observation direction to make are 0 times thru/or 20 degrees 
The liquid crystal display characterized by being set up as there is a peak of the reflection factor of the 
reflected light which the incident light which carried out incidence to said liquid crystal display reflected 
by said reflector within limits smaller than 30 degrees from [ said ] a normal. 

[Claim 5] The liquid crystal display according to claim 4 characterized by setting up the peak of the 
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reflection factor of the reflected light which the incident light which carried out incidence to said liquid 
crystal display reflected by said reflector as it is [ said J within the limits of 20 degrees from a normal. 
[Claim 6] Two or more crevices which have light reflex nature are formed in the front face of the metal 
membrane in which said reflector was formed on the base material, or a base material. These crevices 
are formed, respectively so that a tilt angle (absolute value of the include angle of the tangential plane 
and base material front face in the point of the arbitration on a curved surface to make) may serve as 
max by one flank of a crevice. It is the liquid crystal display according to claim 4 or 5 with which the 
depth of said crevice is irregularly formed by within the limits which is 0.1 micrometers - 3 micrometers, 
and it is characterized by having arranged said two or more crevices irregularly at within the limits 
whose pitch of an adjoining crevice is 2 micrometers - 50 micrometers. 

[Claim 7] Two or more crevices which have light reflex nature are formed in the front face of the metal 
membrane in which said reflector was formed on the base material, or a base material. These crevices It 
has the following specific longitudinal sections where each passes through the vertex of a crevice. Said 
specific longitudinal section The 1st curve with the configuration of the inside from the periphery of 1 of 
a crevice to [ curve ] a vertex, The 2nd curve from the vertex of a crevice to the 3rd curve or a straight 
line succeeding this 1st curve, It consists of the 3rd curve or straight line which results in other 
peripheries succeeding this 2nd curve. The average of the absolute value of the tilt angle to the base 
material front face of said 1st curve is made larger than the average of the absolute value of the tilt 
angle to the base material front face of the 2nd curve. And it is made larger than the average of the 
absolute value of the tilt angle to the base material front face of the 3rd curve or a straight line. And the 
liquid crystal display according to claim 4 or 5 characterized by differing from the average of the 
absolute value of the tilt angle to the base material front face of the average of the absolute value of a 
tilt angle and the 3rd curve to the base material front face of the 2nd curve, or a straight line. 
[Claim 8] Two or more crevices which have light reflex nature are formed in the front face of the metal 
membrane in which said reflector was formed on the base material, or a base material. The inside of said 
crevice consists of a field which the periphery curved surface which are a part of two spherical surfaces 
from which a radius differs respectively, and the bottom curved surface which exists in the location 
surrounded by the periphery curved surface were made to follow. The liquid crystal display according to 
claim 4 or 5 characterized by the normal stood to the reflector front face from the core of each 
spherical surface existing on a mutually different straight line while the radius of the spherical surface 
which forms a periphery curved surface is smaller than the radius of the spherical surface which forms a 
bottom curved surface. 

[Claim 9] Said reflector is a liquid crystal display given in claim 4 which has unsymmetrical reflection 
factor distribution to the specular reflection include angle of incident light, and is characterized by 
having a reflection property in the light-receiving include-angle range where the maximum of a reflection 
factor is moreover smaller than the specular reflection include angle of incident light thru/or any 1 term 
of 8. 

[Claim 10] It is the liquid crystal display according to claim 9 characterized by the profile of the graph 
which shows reflection factor distribution of said reflector being stair-like, and the maximum of said 
reflection factor existing in the crowning of said stair-like profile. 

[Claim 1 1] A liquid crystal display given in claim 1 characterized by the base material of said reflector or 
the thickness of a metal membrane being 8nm - 20nm thru/or any 1 term of 10. 

[Claim 12] Pocket electronic equipment characterized by equipping a display with a liquid crystal display 
given in claim 1 thru/or any 1 term of 11. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the pocket electronic equipment which equipped the 
display with the liquid crystal display equipped with the liquid crystal display and such a property of 
having a viewing-angle property which looks brighter than other viewing angles, when a display is 
observed with respect to a liquid crystal display and pocket electronic equipment equipped with the 
reflector from the direction near the direction of a normal over the screen of a liquid crystal display. 
[0002] 

[Description of the Prior Art] Generally, there are what is called the transflective type equipped with the 
back light and a transparency mold, and a thing called a reflective mold in the display gestalt of a liquid 
crystal display. A reflective mold liquid crystal display is a liquid crystal display displayed without a back 
light only using outdoor daylight, such as sunlight and illumination light, for example, is a thin shape, and 
that to the Personal Digital Assistant with which lightweight-izing and a low power are demanded are 
used. [ many ] Moreover, when a back light is made to turn on in the environment where outdoor 
daylight is not obtained enough, it operates by the transparent mode and outdoor daylight is obtained 
enough, a transflective LCD operates in the reflective mode in which a back light is not made to turn on, 
and that on pocket electronic equipment, such as a cellular phone and a note type personal computer 
(note type PC), are used. [ many ] 

[0003] Drawing 12 is the sectional view showing the example of the conventional transflective reflective 
mold liquid crystal display. This transflective reflective mold liquid crystal display on bottom phase 
contrast plate 73a of the bottom polarizing plate 70 and the reflecting plate 71 with bottom phase 
contrast plate 73a Liquid crystal cell 72 for reflective mode STN (Super-Twisted Nematic) methods, the 
forward-scattering plate 90, top phase contrast plate 73b, The laminating of the top polarizing plate 74 
is carried out to order from the bottom phase contrast plate 73b side, and, on the other hand, it has 
outline composition in which the inferior-surface-of^tongue side of a reflecting plate 71 was equipped 
with the back light 95 as the light source. The laminating of the bottom glass substrate 75, a color filter 
76, the bottom transparent electrode layer 78, the bottom orientation film 79, the top orientation film 80 
by which opposite arrangement was carried out by separating this bottom orientation film 79 and 
clearance, the top transparent electrode layer 81, and the top glass substrate 82 is carried out to order 
from the bottom polarizing plate 70 side, and the liquid crystal cell 72 has outline composition in which 
the STN LCD layer 83 was arranged between the orientation film 79 of the above bottom and a top, and 
80. Between the color filter 76 and the bottom transparent electrode layer 78, the overcoat layer 
(illustration abbreviation) which consists of a silica or acrylic resin is prepared. 

[0004] As for the reflecting plate 71, hole 71a for the front face to consist of aluminum film of a mirror 
plane condition, and penetrate back light light for a back light 90 at the time of use is formed. The phase 
contrast plates 73a and 73b are for preventing that a display colors it blue and yellow by compensating 
the phase contrast of the light which penetrates STN LCD. By scattering over a liquid crystal cell 72 
side the incident light (outdoor daylight) which has carried out incidence through the top polarizing plate 
74 and top phase contrast plate 73b, the forward-scattering plate 90 is formed in order to make it the 
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reflected light which incident light reflected on reflecting plate 71 front face reflect not only in the 
direction of specular reflection but in the direction of [ near the specular reflection ]. 
[0005] Moreover, there are some which are shown in drawing 13 as an example of the conventional 
transflective reflective mold liquid crystal display. This reflective mold liquid crystal display is on the 
liquid crystal cell 172 for reflective mode STN (Super-Twisted Nematic) methods. The laminating of 1st 
phase contrast plate 173a, 2nd phase contrast plate 173b, and the polarizing plate 174 is carried out to 
order from the top glass substrate 182 side, and, on the other hand, it has outline composition in which 
the inferior-surface-of-tongue side of a liquid crystal cell 172 was equipped with the back light 195 as 
the light source. The liquid crystal cell 172 has outline composition the laminating of the bottom glass 
substrate 175, a reflector 171, overcoat layer 171c, a color filter 176, overcoat layer 177a, the bottom 
transparent electrode layer 178, the bottom orientation film 179, the top orientation film 180 by which 
opposite arrangement was carried out by separating this bottom orientation film 1 79 and clearance, 
topcoat layer 177b, the top transparent electrode layer 181, and the top glass substrate 182 was carried 
out [ composition ] to order. 

[0006] Much detailed irregularity ( drawing 13 crevice 171e ...) adjoins a reflector irregularly, and the 
reflector 171 is formed in it. Aluminum, silver, etc. are vapor-deposited or plated on the front face of 
resin base material 171a in which light was irradiated through the mask pattern as the formation 
approach of the above-mentioned irregularity on the front face of resin base material 171a which 
consists of a photopolymer layer etc., for example, the detailed spherical-surface-like crevice of a large 
number which adjoin by the development was formed in, and many such spherical-surface-like crevices 
were formed, and the approach of forming metal membrane 171b which has irregularity (crevice 171e ...) 
etc. is learned. It is made for the thickness of metal membrane 171b to have the light from a back light 
195 penetrated by making it thin to about 30nm at the time of the transparent mode. The above- 
mentioned crevice 171 ... An inside is the spherical surface-like and tilt-angle distribution a configuration 
- It is the range which is 20 - +20 degrees, it considers as within the limits whose depth is 0.1 
micrometers - 3 micrometers, and the mutual distance is set up so that it may differ in within the limits 
whose pitch between adjoining crevices (distance of a center to center) is 5 micrometers - 50 
micrometers. 
[0007] 

[Problem(s) to be Solved by the Invention] By the way, it is required that visibility, like the brightness of 
** resolution, ** contrast, and ** screen, the vividness of ** color, and ** angle-of^visibility range are 
wide etc. should usually be good as display engine performance of a liquid crystal display. Moreover, the 
liquid crystal display built into the equipment which uses the screen, making it slanting like Personal 
Digital Assistants, such as a cellular phone and note type PC, is specifically seen [ P ] the direction near 
the direction of a normal over the screen generally, and often from the direction of within the limits of 
10 degrees from a normal, as shown in drawing 14 . Moreover, the include angle theta of the main 
observation direction alpha in case an observer (user) generally looks at the screen (screen), and the 
direction P of a normal to make has much range of 0 times thru/or 20 degrees. Drawing 14 is an 
explanatory view in the condition that the display 100 which consists of a liquid crystal display uses the 
cellular phone with which the body 105 was equipped. As for a normal and Q, in drawing 14 , incident 
light and omega 0 are whenever [ incident angle ] (for example, 30 degrees). [ as opposed to the screen 
of a display 100 in P ] Moreover, for R1 t as for the reflected light (specular reflection) when omega is 
equal, and R2, omega is [ whenever / incident angle / whenever / omega 0 and angle-of-reflection / 
whenever / angle-of-reflection / whenever / incident angle / whenever / angle-of-reflection / omega 
of the reflected light smaller than omega 0 and R3 ] the larger reflected light than omega 0 whenever 
[ incident angle ]. 

[0008] An observer's view Ob is concentrated on the direction of the reflected light R2 usually near the 
direction P of a normal, and a twist concrete target in the direction of within the limits from [ P ] a 
normal to 10 degrees so that he can understand also from drawing. On the other hand, the reflected 
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lights R1 and R3 It is hard to try to become the direction which looks up at the screen from the bottom. 
Therefore, to make the reflection factor of a small direction of whenever [ angle-of-reflection ] higher 
than specular reflection is desired at the same time considering the facilities of use of an observer it 
secures a large angle of visibility. However, it sets to the conventional liquid crystal display shown in 
drawing 12 R> 2. It compares with the liquid crystal display of the type which has not formed the 
forward-scattering plate at the time of reflective mode. Although the range which incident light reflects 
becomes large, most incident light is those (the peak of a reflection factor is in the include angle of 
specular reflection, or the include angle near the specular reflection) which is reflected in the direction 
of specular reflection and its near. Although the display seen from specular reflection and the direction 
of the circumference of it looks bright, the display seen from other directions looks dark. Moreover, also 
in the conventional liquid crystal display shown in drawing 13 , most incident light is those (the peak of a 
reflection factor is in the include angle of specular reflection, or the include angle of the both sides near 
the specular reflection) which is reflected in the direction of specular reflection and its near, and 
although the display seen from specular reflection and the direction of the circumference of it looks 
bright, the display seen from other directions looks dark. 

[0009] Therefore, since an observers view was concentrated in the direction usually near the direction 
P of a normal as it said previously that the screens, such as a cellular phone with which the display was 
equipped with the conventional transflective reflective mold display, are seen, it was what is hard to try 
to serve as a direction which must look at a display from specular reflection and the direction of the 
circumference of it if a display is dark and tends to look at a bright display on the other hand; and looks 
up at the screen from the bottom as mentioned above. 

[0010] This invention sets to one of the purposes to offer the liquid crystal display which has a viewing- 
angle property which looks brighter than other viewing angles, when it is made in order to solve the 
above-mentioned technical problem, and a display is observed from the direction near the direction of a 
normal over the screen of a liquid crystal display. Moreover, this invention sets to one of the purposes 
to offer pocket electronic equipment which equipped the display with the liquid crystal display which has 
the above properties, such as pocket electronic terminals, such as a cellular phone and note type PC. 
[0011] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the liquid crystal 
display of this invention An electrode and the orientation film are prepared in the inside side of one 
substrate of the substrate which counters on both sides of a liquid crystal layer sequentially from one 
[ this ] substrate side. A reflector is prepared between the electrodes prepared in the one [ said ] 
substrate and inside [ the external surface of one / said / substrate of the liquid crystal cell which 
prepared an electrode and the orientation film in the inside side of the substrate of another side 
sequentially from the substrate side of this another side, or ] side of this. By coming to prepare a phase 
contrast plate and a polarizing plate in the external surface side of the substrate of said another side 
sequentially from the substrate side of said another side, when the include angles of the direction of a 
normal over the screen of this liquid crystal display and the main observation direction to make are 0 
times thru/or 20 degrees The reflection factor of the reflected light which the incident light which 
carried out incidence to said liquid crystal display reflected by said reflector It has the peak field where 
a reflection factor is high focusing on a specular reflection include angle, and is characterized by setting 
up the peak of the reflection factor of a parenthesis so that it may result [ from / said / a normal ] 
within the limits of 30 degrees (it setting up so that the end of the peak field of a reflection factor may 
exist among 30 degrees from zero light-receiving angle). According to the liquid crystal display of this 
invention of this configuration, since the amount of reflected lights of the range of within the limits of 30 
degrees increases from a normal to the screen of said liquid crystal display, distribution of a direction 
with the amount of reflected lights near an observers view also becomes high, and the include angle of 
said direction of a normal and main observation direction to make can realize the liquid crystal display of 
a bright display (screen) in 0 times thru/or 20 degrees especially in the view of practical use. 
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[0012] In the liquid crystal display of this invention of the above-mentioned configuration, it is desirable 
that the peak of the reflection factor of the reflected light which the incident light which carried out 
incidence to said liquid crystal display reflected by said reflector is set up so that it may result [ from / 
said / a normal ] within the limits of 20 degrees (it sets up so that the end of the peak field of a 
reflection factor may exist among 20 degrees from zero light-receiving angle). According to the liquid 
crystal display of this invention of this configuration, the amount of reflected lights of the range of within 
the limits of 20 degrees increases from a normal to the screen of said liquid crystal display. Since 
distribution of a direction with the amount of reflected lights near an observer's view also becomes high 
and the field where the amount of reflected lights is high moreover spreads, in the view of practical use, 
the include angle of said direction of a normal and main observation direction to make can realize the 
liquid crystal display of a bright display (screen) in 0 times thru/or 20 degrees especially. 
[0013] As an example of the implementation means of a liquid crystal display equipped with the above 
properties As said reflector, two or more crevices which have light reflex nature are formed in the front 
face of the metal membrane formed on the base material, or a base material. As for these crevices, the 
inside of a crevice is formed in the range nothing and whose tilt-angle distribution are -30 - +30 
degrees in a part of spherical surface, respectively. The depth of said crevice is irregularly formed by 
within the limits which is 0.1 micrometers - 3 micrometers, and said two or more crevices can be 
realized by using the thing of a configuration of that the pitch of an adjoining crevice was irregularly 
made arrangement by within the limits which is 2 micrometers - 50 micrometers. 
[0014] In order to attain the above-mentioned purpose, moreover, the liquid crystal display of this 
invention An electrode and the orientation film are prepared in the inside side of one substrate of the 
substrate which counters on both sides of a liquid crystal layer sequentially from one [ this ] substrate 
side. A reflector is prepared between the electrodes prepared in the one [ said ] substrate and inside 
[ the external surface of one / said / substrate of the liquid crystal cell which prepared an electrode 
and the orientation film in the inside side of the substrate of another side sequentially from the 
substrate side of this another side, or ] side of this. By coming to prepare a phase contrast plate and a 
polarizing plate in the external surface side of the substrate of said another side sequentially from the 
substrate side of said another side, when the include angles of the direction of a normal over the screen 
of this liquid crystal display and the main observation direction to make are 0 times thru/or 20 degrees 
The peak of the reflection factor of the reflected light which the incident light which carried out 
incidence to said liquid crystal display reflected by said reflector is characterized by being set up as it is 
within limits smaller than 30 degrees from [ said ] a normal. Since the amount of reflected lights of 
within the limits smaller than 30 degrees increases from [ to the screen of said liquid crystal display ] a 
normal according to the liquid crystal display of this invention of this configuration, distribution of a 
direction with the amount of reflected lights near an observers view becomes high, and the include 
angle of said direction of a normal and main observation direction to make can realize the liquid crystal 
display of a bright display (screen) in 0 times thru/or 20 degrees especially in the view of practical use. 
[0015] In the liquid crystal display of this invention of the above-mentioned configuration, it is desirable 
that the peak of the reflection factor of the reflected light which the incident light which carried out 
incidence to said liquid crystal display reflected by said reflector is set up as it is [ said ] within the 
limits of 20 degrees from a normal. According to the liquid crystal display of this invention of this 
configuration, the amount of reflected lights within the limits of 20 degrees increases from a normal to 
the screen of said liquid crystal display. Since distribution of a direction with the amount of reflected 
lights near an observer's view becomes high and the field where the amount of reflected lights is high 
moreover spreads, in the view of practical use, the include angle of said direction of a normal and main 
observation direction to make can realize the liquid crystal display of a bright display (screen) in 0 times 
thru/or 20 degrees especially. 

[0016] As the first example of the implementation means of a liquid crystal display equipped with the 
above properties As said reflector, two or more crevices which have light reflex nature are formed in the 
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fror\t face of the metal membrane formed on the base material, or a base material. These crevices are 
formed, respectively so that a tilt angle (absolute value of the include angle of the tangential plane and 
base material front face in the point of the arbitration on a curved surface to make) may serve as max 
by one flank of a crevice. The depth of said crevice is irregularly formed by within the limits which is 0.1 
micrometers - 3 micrometers, and said two or more crevices can be realized by using the thing of a 
configuration of that the pitch of an adjoining crevice has been irregularly arranged by within the limits 
which is 2 micrometers - 50 micrometers. As the second example of the implementation means of a 
liquid crystal display equipped with the above properties As said reflector, two or more crevices which 
have light reflex nature are formed in the front face of the metal membrane formed on the base material, 
or a base material. These crevices It has the following specific longitudinal sections where each passes 
through the vertex of a crevice. Said specific longitudinal section The 1 st curve with the configuration of 
the inside from the periphery of 1 of a crevice to [ curve ] a vertex, The 2nd curve from the vertex of a 
crevice to the 3rd curve or a straight line succeeding this 1st curve, It consists of the 3rd curve or 
straight line which results in other peripheries succeeding this 2nd curve. The average of the absolute 
value of the tilt angle to the base material front face of the 1 st curve is made larger than the average of 
the absolute value of the tilt angle to the base material front face of the 2nd curve. And it is made 
larger than the average of the absolute value of the tilt angle to the base material front face of the 3rd 
curve. And it is realizable by using what was made a different configuration from the average of the 
absolute value of the tilt angle to the base material front face of the average of the absolute value of a 
tilt angle and the 3rd curve to the base material front face of the 2nd curve, or a straight line. As the 
third example of the implementation means of a liquid crystal display equipped with the above properties 
As said reflector, two or more crevices which have light reflex nature are formed in the front face of the 
metal membrane formed on the base material, or a base material. The inside of said crevice consists of 
a field which the periphery curved surface which are a part of two spherical surfaces from which a 
radius differs respectively, and the bottom curved surface which exists in the location surrounded by 
the periphery curved surface were made to follow. While the radius of the spherical surface which forms 
a periphery curved surface is smaller than the radius of the spherical surface which forms a bottom 
curved surface, it is realizable by using the thing of a configuration of that the normal stood to the 
reflector front face from the core of each spherical surface exists on a mutually different straight line. 
[0017] Moreover, in the liquid crystal display of this invention of one of the aforementioned 
configurations, said reflector has unsymmetrical reflection factor distribution to the specular reflection 
include angle of incident light, and it is characterized by equipping the maximum of a reflection factor 
with the reflection property which is in the range (light-receiving include-angle range) whenever 
[ smaller than specular reflection include angle of incident light angle-of-reflection ]. According to the 
liquid crystal display of this invention of this configuration, since the amount of reflected lights of the 
light-receiving include-angle range smaller than a specular reflection include angle increases, distribution 
of the direction near an observer's view becomes high, and the amount of reflected lights can realize the 
liquid crystal display of a bright display (screen) in the view of practical use. Moreover, the profile of the 
graph which shows reflection factor distribution of said reflector is stair-like, and, as for the maximum of 
said reflection factor, it is desirable to exist in the crowning of said stair-like profile. According to the 
liquid crystal display equipped with the reflector which shows such reflection factor distribution, since 
the reflection factor of the specific include-angle range in the range (light-receiving include-angle range) 
becomes still higher whenever [ smaller than specular reflection include angle angle-of-reflection ], 
distribution of the direction near an observers view becomes high, and the amount of reflected lights 
can realize the liquid crystal display of a bright display (screen) in the view of practical use. Moreover, it 
sets to the liquid crystal display of this invention of one of the aforementioned configurations. When said 
reflector consists of a metal membrane which has a base material and two or more crevices formed on 
this When the thickness of a metal membrane becomes thin, the translucency of the light from a back 
light prepared in the lower part side of said reflector can be raised and light is reflected by making 
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thickness of said metal membrane into within the limits of 8nm - 20nm, It can be used [ in both cases of 
making light penetrate ] as a transflective reflective mold liquid crystal display which demonstrates the 
outstanding property. Moreover, by making thickness of said base material into within the limits of 8nm - 
20nm, when said reflector consists of a base material which has two or more crevices, the thickness of 
a base material can become thin, the translucency of the light from a back light prepared in the lower 
part side of said reflector can be raised, and it can be used as a transflective reflective mold liquid 
crystal display which demonstrates the outstanding property [ in both the case where light is reflected, 
and the case of making light penetrate ]. 

[001 8] In order to attain the above-mentioned purpose, the pocket electronic equipment of this 
invention is characterized by equipping a display with the liquid crystal display of this invention of one of 
the above-mentioned configurations. According to the pocket electronic equipment of this invention of 
this configuration, pocket electronic equipment which was excellent in the visibility of the screen 
(screen) also in actuation in reflective mode or actuation [ which / of reflective mode and the 
transparent mode ], such as a cellular phone and note type PC, can be obtained. 
[0019] 

[Embodiment of the Invention] Hereafter, although the gestalt of operation of this invention is explained 
with reference to a drawing, this invention is not limited to the gestalt of the following operations. 
(1st operation gestalt) Drawing 1 is drawing having shown typically partial cross-section structure 
including the edge of the transflective reflective mold liquid crystal display which is the 1st operation 
gestalt of this invention. In drawing 1 , the transflective reflective mold liquid crystal display 1 of this 
invention is the configuration which carried out the adhesion unification of the 1st substrate (one 
substrate) 10 which consists of transparent glass which pinches the liquid crystal layer 30 and counters, 
and the 2nd substrate (substrate of another side) 20 by the sealant 40 which was able to be annularly 
prepared in the periphery section of these two substrates 10 and 20. In order, laminating formation of a 
reflector 7, the color filter 13 for performing color display, the overcoat film 14 for carrying out flattening 
of the irregularity by the reflector 7 or the color filter 13, while covering and protecting a reflector 7, the 
transparent electrode layer 15 for driving the liquid crystal layer 30, and the orientation film 16 for 
controlling the orientation of the liquid crystal molecule which constitutes the liquid crystal layer 30 is 
carried out at the liquid crystal layer 30 side of the 1st substrate 10. Moreover, laminating formation of 
the transparent electrode layer 25, the overcoat film 24, and the orientation film 26 is carried out at the 
liquid crystal layer 30 side of the 2nd substrate 20 at order. 

[0020] The liquid crystal cell 35 is constituted by each configuration member prepared between the 1 st 
above-mentioned substrate 10, the 2nd substrate 20, and these substrates. The polarizing plate 18 is 
formed in the opposite side (external surface side of the 1st substrate 10) the liquid crystal layer 30 
side of the 1st substrate 10, and the laminating of the phase contrast plate 27 and the polarizing plate 
28 is carried out to the opposite side (external surface side of the 2nd substrate 20) in this order the 
liquid crystal layer 30 side of the 2nd substrate 20. The lateral surface of a polarizing plate 28 is screen 
1a. Moreover, the back light 5 as the light source for performing a transparency display in the 
transflective liquid crystal display 1 is arranged in the outside of the polarizing plate 18 of the 1st 
substrate 10. 

[0021] moreover, in this transflective reflective mold liquid crystal display 1 When the include angles 
theta 1 of the direction P1 of a normal over screen 1a of this liquid crystal display 1 and the main 
observation direction alpha 1 to make are 0 times thru/or 20 degrees The peak of the reflection factor 
of the reflected light which the incident light which carried out incidence to the liquid crystal cell 35 
reflected by the reflector 7 is set up so that it may result [ from / P1 / a normal ] within the limits of 30 
degrees, and preferably, the peak of the reflection factor of the above-mentioned reflected light is set 
up so that it may result [ from / P1 / a normal ] within the limits of 20 degrees. 
[0022] The above-mentioned reflector 7 consists of organic film (base material) 1 1 and metallic 
reflection film (metal membrane) 12 formed on this organic film 11. The organic film 11 is formed in order 
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to give the shape of toothing to the metallic reflection film 12 currently formed on it and to scatter the 
reflected light efficiently. Thus, since the light which carried out incidence to the liquid crystal display 1 
by giving the shape of toothing to the metallic reflection film 12 can be reflected efficiently, the bright 
display in reflective mode is realizable. Drawing 2 is the perspective view showing the reflector 7 
equipped with the organic film 11 and the metallic reflection film 12 formed on it. As shown in this 
drawing, as crevice 1 2A of a large number to which that inside makes a part of spherical surface 
overlaps right and left, it is continuously formed in the front face of the organic film 11, and the 
laminating of the metallic reflection film 12 is carried out on that field. 

[0023] The depth of the above-mentioned crevice 12A is formed at random in 0.1 micrometers - 3 
micrometers, the pitch of adjoining crevice 12A is arranged at random in 2 micrometers - 50 
micrometers, and the tilt angle of the above-mentioned crevice 12A inside is set as the range of -30 - 
+30 degrees. The point of setting tilt-angle distribution of a crevice 12A inside as the range of -30 - 
+30 degrees especially, and especially the point that arranges the pitch of adjoining crevice 12A at 
random to all the flat-surface directions are important. It is because there is fault that the interference 
color of light will come out and the reflected light will color when regularity is in the pitch of crevice 12A 
which adjoins temporarily. Moreover, when tilt-angle distribution of a crevice 12A inside exceeds the 
range which is -30 - 30 degrees, the diffusion angle of the reflected light spreads too much, reflectivity 
falls, and it is [ that a bright display is not obtained and ] (it is because the diffusion angle of the 
reflected light becomes 36 degrees or more in air, the reflectivity peak inside a liquid crystal display falls 
and a total reflection loss becomes large.). The reflection property set as this liquid crystal display 1 is 
changed (for example, the peak of the reflection factor of the reflected light from the reflection property 
it is made to result [ from / P1 / a normal ] within the limits of 30 degrees). In order for the peak of the 
reflection factor of the reflected light to carry out [ P1 ] from a normal by making it the reflection 
property it is made to result within the limits of 20 degrees It is possible by changing tilt-angle 
distribution of for example, a crevice 12A inside into a different thing as a reflector 7 with which a liquid 
crystal display 1 is equipped (however, tilt-angle distribution of a crevice 12A inside is within the limits 
of the above). 

[0024] Moreover, if the depth of crevice 12A exceeds 3 micrometers, when carrying out flattening of the 
crevice 12A at a back process, the summit of heights cannot finish burying by the flattening film 
(overcoat film 14), desired surface smoothness will no longer be obtained, and it will become the cause 
of display unevenness. When the pitch of adjoining crevice 12A is less than 2 micrometers, there is 
constraint on manufacture of the imprint mold used in order to form the organic film 1 1, and the problem 
of that only the configuration where a desired reflection property is obtained cannot be formed, an 
interference light occurring that floor to floor time becomes very long arises. Moreover, when using 
practically the diamond indenter of the diameter of 5 micrometers - 100 micrometer which can be used 
for manufacture of said imprint mold, it is desirable to set the pitch of adjoining crevice 12A to 2 
micrometers - 50 micrometers. 

[0025] After the organic film (base material) 1 1 applies photopolymer liquid, such as an acrylic resist, 
with a spin coat method etc. on the 1st substrate 10, it is prebaked, forms a photopolymer layer, an 
imprint mold equipped with the field which consists of a concave convex which has the shape of 
toothing, and a flat side of the periphery is pushed against the front face of the above-mentioned 
photopolymer layer, and imprints the configuration of the concave convex of the above-mentioned 
imprint mold on the front face of a photopolymer layer, and is obtained. It can be desirable to use a 
metallic material with high reflection factors, such as aluminum and Ag, for the metallic reflection film 12, 
and it can **** these metallic materials by the forming-membranes methods, such as sputtering and 
vacuum deposition. As for the thickness of the metallic reflection film 12, it is desirable that it is the 
range of 8nm - 50nm (80A - 500A). When thickness is thinner than 8nm, since this has the too small 
reflection factor of the light by the metallic reflection film 12, it is because the display at the time of 
reflective mode becomes dark, and when thicker than 50nm, it is because the translucency of the 
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metallic reflection film 12 falls and the display at the time of the transparent mode becomes dark. 
[0026] Moreover, as for the thickness of the metallic reflection film 12, it is more desirable that it is the 
range of 8nm - 30nm (80A - 300A). If thickness of the metallic reflection film 12 is made into such range, 
since an indication at the time of the transparent mode can be given bright, the difference of the 
brightness of the display at the time of the transparent mode and reflective mode can be made small. 
Therefore, the conspicuousness of the display at the time of using it, changing said two modes of 
operation can be raised. Furthermore, as for the thickness of the metallic reflection film 12, it is most 
desirable that it is the range of 8nm - 20nm (80A - 200A). By setting it as the thickness of such range, 
the brightness at the time of reflective mode can be held, and exceptionally excellent brightness can be 
realized at the time of the transparent mode. 

[0027] The electrode layer 15 is what carried out alignment formation of many things of the flat-surface 
configuration of the shape of a strip of paper which consists of transparence electric conduction film, 
such as ITO (Indium tin oxide), and since the liquid crystal molecule which is connected separately in an 
external drive circuit (not shown), and constitutes the liquid crystal layer 30 is driven, it is formed in the 
overcoat film 14. Alignment formation of many things of the strip-of-paper-like flat-surface 
configuration where the electrode layer 25 consists of transparence electric conduction film, such as 
ITO, similarly is carried out on a substrate 20, and it connects separately in the external drive circuit. In 
addition, the electrode layer 15 and the electrode layer 25 are arranged so that a plane view right angle 
may be turned to mutually, and let the above-mentioned liquid crystal display 1 be a passive matrix mold. 
[0028] In the transflective reflective mold liquid crystal display 1 of this operation gestalt By having had 
the reflector 7 in which two or more crevice 12A of the above-mentioned configuration was formed The 
peak of the reflection factor of the reflected light which the incident light which carried out incidence to 
the liquid crystal cell 35 reflected by the reflector 7 Since it is set up so that it may result [ from / P1 / 
a normal ] within the limits of 30 degrees, and the amount of reflected lights of the range of within the 
limits of 30 degrees increases [ P1 ] from a normal to screen 1a of a liquid crystal display 1 at the time 
of reflective mode Distribution of a direction with the amount of reflected lights near an observer s view 
Ob1 also becomes high, and the include angle theta 1 of the direction P1 of a normal and the main 
observation direction alpha 1 to make can realize the liquid crystal display of a bright display (screen) in 
0 times thru/or 20 degrees especially in the view of practical use. 

[0029] Moreover, if the peak of the reflection factor of the reflected light which the incident light which 
carried out incidence to the liquid crystal cell 35 especially reflected by the reflector 7 is one of those 
which were set up so that it might result [ from / P1 / a normal ] within the limits of 20 degrees At the 
time of reflective mode, the amount of reflected lights of the range of within the limits of 20 degrees 
increases [ P1 ] from a normal to screen 1a of a liquid crystal display 1. Since distribution of a direction 
with the amount of reflected lights near an observers view Ob1 also becomes high and the field where 
the amount of reflected lights is high moreover spreads, in the view of practical use, the include angle of 
the direction P1 of a normal and the main observation direction alpha 1 to make can realize the liquid 
crystal display of a bright display (screen) in 0 times thru/or 20 degrees especially. 
[0030] Moreover, in spite of using the metallic reflection film 12 of thin thickness for the transflective 
reflective mold liquid crystal display 1 of this operation gestalt, since the display of brightness sufficient 
at the time of reflective mode can be obtained and the metallic reflection film 12 is made thin, an 
exceptionally bright display is obtained in the transparent mode. This is because the configuration of 
point ** is formed in the front face of the organic film 1 1. That is, although the reflection factor of the 
metallic reflection film 12 itself will fall if the metallic reflection film 12 is made thin and translucency is 
raised, the bright display at the time of the transparent mode can be realized by raising the reflective 
effectiveness of the light by the metallic reflection film 1 2 to the maximum, when an inside forms in the 
front face of the organic film 1 1 continuously crevice 12A of a large number which make a part of 
spherical surface, without spoiling greatly the brightness of the display at the time of reflective mode. 
Moreover, if the metallic reflection film 12 is set to 8nm - 20nm, the liquid crystal display 1 of this 



-12- 



operation gestalt can realize an exceptionally bright display in the transparent mode. Only improvement 
in the translucency by the metallic reflection film 12 being very thin is not realized, and this is because 
the effectiveness by the configuration of the organic film 1 1 above-mentioned front face was added, 
that is, by the lens effectiveness's acting on the organic film 1 1 to the light which carries out incidence 
from a substrate 10 side, when the inside of crevice 12A formed in the front face of the organic film 1 1 
is the spherical surface as shown in drawing 2 , and reinforcing the light from a back light 5 which 
passes the organic film 1 1 , it can be markedly alike and a bright display can be obtained. 
[0031] In addition, although the above-mentioned operation gestalt explained the case where the liquid 
crystal display of this invention was applied to the transflective reflective mold liquid crystal display of a 
passive matrix mold, this invention is not limited to this and can be applied also to the liquid crystal 
display of a active-matrix mold. What is necessary is just to prepare the reflector by which two or more 
crevices which have light reflex nature on the front face of a publication were previously formed on the 
pixel electrode which constitutes a pixel in that case, or in the bottom. 

[0032] Although drawing 3 has not prepared the back light with the liquid crystal display 1 of the 1 st 
operation gestalt, to screen 1a Outdoor daylight is irradiated at 30 degrees (include angle with the 
optical axis of the outdoor daylight illuminated from the opposite side of the view Ob1 of the observer 
who observes a display from one perpendicular (normal) side stood to screen 1a to make) of incident 
angles. The relation between the light-receiving angle (degree) when shaking the observation direction 
alpha (light-receiving angle) from a perpendicular location (normal location) (0 degree) to 60 degrees and 
brightness (reflection factor) is shown. Continuous-line ** and ** show the relation between the light- 
receiving angle of the liquid crystal display of the 1st operation gestalt, and a reflection factor among 
drawing 3 , and the difference in the thing of continuous-line ** and ** is the point that the depth of 
crevice 12a of a reflector 7 etc. differs. At drawing 3 , broken-line ** showed the relation between the 
light-receiving angle of the thing of a type which has not prepared the back light with the liquid crystal 
display shown in drawing 12 or drawing 13 R> 3 used from the former as an example of a comparison, 
and a reflection factor. 

[0033] It is thought that the display seen from other directions although the display seen from specular 
reflection since the reflection factor is sharply and small, if the peak of a reflection factor is in the 
include angle (30 degrees of light-receiving angles) of specular reflection in the liquid crystal display of 
the example of a comparison so that clearly from drawing 3 , and it becomes small [ 20 degrees of light- 
receiving angles ] looked bright looks dark, on the other hand, in the liquid crystal display 1 of the 1st 
operation gestalt which has the property shown by continuous-line ** The peak field where especially a 
reflection factor is high existed focusing on 30 degrees (specular reflection include angle) of light- 
receiving angles, and, moreover, the peak of this reflection factor is prolonged within the limits of 20 
degrees from the normal (in other words, the end of the peak field of a reflection factor exists among 20 
degrees from 0 degree of light-receiving angles.). (0 degree of light-receiving angles) From things, the 
high reflection factor is shown compared with the example of a comparison in 20 degrees - 0 degree of 
light-receiving angles, and when a display is observed from the direction near the direction of a normal, 
it is thought that a display looks bright from the thing of the example of a comparison, moreover — the 
liquid crystal display 1 of the 1st operation gestalt which has the property shown by continuous-line ** 
— the peak of a reflection factor — **of 30 degrees of light-receiving angles — it is crossing to the 
large range of about 10 degrees, moreover, in the liquid crystal display 1 of the 1st operation gestalt 
which has the property shown by continuous-line ** The peak field where especially a reflection factor 
is high existed focusing on 30 degrees of light-receiving angles, and, moreover, the peak of this 
reflection factor is prolonged within the limits of 10 degrees from the normal (in other words, the end of 
the peak field of a reflection factor exists among 10 degrees from 0 degree of light-receiving angles.). (0 
degree of light-receiving angles) From things, the high reflection factor is shown compared with the 
example of a comparison in 10 degrees - 0 degree of light-receiving angles, and when a display is 
observed from the direction near the direction of a normal, it is thought that a display looks bright from 
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the.thing of the example of a comparison, moreover — the liquid crystal display 1 of the 1st operation 
gestalt which has the property shown by continuous-line ** — the peak of a reflection factor — **of 30 
degrees of light-receiving angles — it is crossing to the large range of about 20 degrees. For this reason, 
especially visibility will become good if the liquid crystal display of this operation gestalt is built into the 
liquid crystal display of this operation gestalt of one of the above-mentioned configurations at the 
display of pocket electronic equipment, such as a cellular phone and note type PC. 
[0034] (2nd operation gestalt) In the operation gestalt of the above 1st, although the case of the 
attachment type in a reflector which contained the reflector 7 in which the light which carried out 
incidence from the outside is reflected between the substrate 10 and the substrate 20 was explained, it 
can also consider as the reflector external type which prepared the reflector in the outside of two 
substrates which pinched the liquid crystal layer. This configuration is made into the 2nd operation 
gestalt of this invention, and it explains below with reference to drawing 4 . In addition, the same sign is 
given to the same component as the 1st operation gestalt, and explanation is simplified to it. 
[0035] Drawing 4 is drawing showing the partial cross-section structure of the transflective reflective 
mold liquid crystal display 2 which is the 2nd operation gestalt of this invention. The place where the 
transflective reflective mold liquid crystal display 2 of the 2nd operation gestalt differs from the 
transflective reflective mold liquid crystal display 1 of the 1st operation gestalt is the point that the 
overcoat film 14, a color filter 13, and a reflector 7 are not formed between the 1st substrate 10 and an 
electrode 15, but the same reflector 7 as what was explained with the 1st operation gestalt is formed 
between the 1st substrate 10 and a back light 5. Liquid crystal cell 35a is constituted by each 
configuration member prepared between the 1st substrate 10, the 2nd substrate 20, and these 
substrates. 

[0036] In the transflective reflective mold liquid crystal display 2 of this operation gestalt When the 
include angles theta 1 of the direction P1 of a normal over screen 1a of this liquid crystal display 2 and 
the main observation direction alpha 1 to make are 0 times thru/or 20 degrees like the 1 st operation 
gestalt The peak of the reflection factor of the reflected light which the incident light which carried out 
incidence through liquid crystal cell 35a reflected by the reflector 7 is set up so that it may result [ from 
/ P1 / a normal ] within the limits of 30 degrees. Preferably The peak of the reflection factor of the 
above-mentioned reflected light is set up so that it may result [ from / P1 / a normal ] within the limits 
of 20 degrees. In addition, although not illustrated between the 1st substrate 10 of the above, and an 
electrode 15, it is made to carry out by forming a color filter layer by approaches, such as printing, color 
display of this liquid crystal display 2. 

[0037] In the transflective reflective mold liquid crystal display 2 of this operation gestalt By having had 
the reflector 7 in which two or more crevice 1 2A of the above-mentioned configuration was formed The 
peak of the reflection factor of the reflected light which the incident light which carried out incidence 
through liquid crystal cell 35a reflected by the reflector 7 Since it is set up so that it may result [ from / 
P1 / a normal ] within the limits of 30 degrees, and the amount of reflected lights of the range of within 
the limits of 30 degrees increases [ P1 ] from a normal to screen 1a of a liquid crystal display 2 at the 
time of reflective mode Distribution of a direction with the amount of reflected lights near an observer s 
view Ob1 also becomes high, and the include angle theta 1 of the direction P1 of a normal and the main 
observation direction alpha 1 to make can realize the liquid crystal display of a bright display (screen) in 
0 times thru/or 20 degrees especially in the view of practical use. 

[0038] Moreover, the peak of the reflection factor of the reflected light which the incident light which 
carried out incidence through liquid crystal cell 35a especially reflected by the reflector 7 If it is in some 
which were set up so that it might result [ from / P1 / a normal ] within the limits of 20 degrees At the 
time of reflective mode, the amount of reflected lights of the range of within the limits of 20 degrees 
increases [ P1 ] from a normal to screen 1a of a liquid crystal display 2. Since distribution of a direction 
with the amount of reflected lights near an observer's view Ob1 also becomes high and the field where 
the amount of reflected lights is high moreover spreads, in the view of practical use, the include angle of 
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the f direction P1 of a normal and the main observation direction alpha 1 to make can realize the liquid 
crystal display of a bright display (screen) in 0 times thru/or 20 degrees especially, moreover — since 
the reflector 7 used with this operation gestalt 2 can be arranged in the outside of the substrate which 
constitutes a liquid crystal cell, if it is the liquid crystal display of a transparency mold — satisfactory - 
- equipping — reflective mode and the transparent mode — also in any, the transflective high- 
reflective-liquid-crystal equipment in which a bright display is possible can be formed. In addition, in the 
gestalt of implementation of the above 2nd, although the example which applied this invention to the 
transflective reflective mold liquid crystal display of a passive matrix mold was explained, this invention 
is applicable also about the liquid crystal display of 3 terminal mold (TFT: thin film transistor) active- 
matrix mold and 2 terminal mold active-matrix mold satisfactory, in addition, above-mentioned the 1- in 
the 2nd operation gestalt, although the case where a polarizing plate 18 was formed in the outside of the 
1st substrate 10 was explained, a polarizing plate 18 does not need to prepare in the outside of the 1st 
substrate 10, and it is adjusted so that a good display property may be acquired in that case in the 
optical conditions of each part material which constitutes a liquid crystal display, moreover, above- 
mentioned the 1- in the 2nd operation gestalt, although the case where the liquid crystal display of this 
invention was applied to a transflective reflective mold liquid crystal display was explained, it can apply 
also to a reflective mold liquid crystal display, it is not necessary to form a back light 5 in that case and, 
and the thickness of the metallic reflection film 12 may be thicker than 50nm. 

[0039] (3rd operation gestalt) Drawing 5 is drawing having shown typically the partial cross-section 
structure of the reflective mold liquid crystal display which is the 3rd operation gestalt of this invention. 
In drawing 5 , this reflective mold liquid crystal display 3 is the configuration which carried out the 
adhesion unification of the 1st substrate (one substrate) 10 which consists of transparent glass which 
pinches the liquid crystal layer 30 and counters, and the 2nd substrate (substrate of another side) 20 by 
the sealant which was able to be annularly prepared in the periphery section of these two substrates 10 
and 20. Laminating formation of the orientation film 16 for controlling the orientation of the liquid crystal 
molecule which constitutes the overcoat film (transparence flattening layer) 14 for carrying out 
flattening of the irregularity by the reflector 47, the transparence mediation layer 53, the color filter 13 
for performing color display, and the color filter 13, the transparent electrode layer 15 for driving the 
liquid crystal layer 30, and the liquid crystal layer 30 in order is carried out at the liquid crystal layer 30 
side of the 1st substrate 10. Moreover, laminating formation of the transparent electrode layer 25, the 
overcoat film 24, and the orientation film 26 is carried out at the liquid crystal layer 30 side of the 2nd 
substrate 20 at order. 

[0040] Liquid crystal cell 35b is constituted by each configuration member prepared between the 1st 
above-mentioned substrate 10, the 2nd substrate 20, and these substrates. The polarizing plate 18 is 
formed in the opposite side (external surface side of the 1st substrate 10) the liquid crystal layer 30 
side of the 1st substrate 10, and the laminating of the phase contrast plate 27 and the polarizing plate 
28 is carried out to the opposite side (external surface side of the 2nd substrate 20) in this order the 
liquid crystal layer 30 side of the 2nd substrate 20. The lateral surface of this polarizing plate 28 is 
screen 1a. Moreover, in this reflective mold liquid crystal display 3, when the include angles theta 1 of 
the direction P1 of a normal over screen 1a of this liquid crystal display 3 and the main observation 
direction alpha 1 to make are 0 times thru/or 20 degrees The peak of the reflection factor of the 
reflected light which the incident light which carried out incidence to liquid crystal cell 35b reflected by 
the reflector 47 is set up as it is within limits smaller than 30 degrees from [ P1 ] a normal. Preferably 
The peak of the reflection factor of the above-mentioned reflected light is set up as it is [ P1 ] within 
the limits of 20 degrees from a normal. 

[0041] In preparation for the reflective mold liquid crystal display 3, Crevices 63a, 63b, and 63c and ... 
(generally a crevice 63 is called) which have many light reflex nature adjoin mutually irregularly the front 
face (datum level H) of the plate-like base material 61 which consists of aluminum as shown in drawing 
6 , and the **** reflector 47 is formed in it. 
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[0042] As these crevices 63 show a perspective view to drawing 7 and show it to drawing 8 , they have 
the concave surface of a plane view round shape for a sectional view. This concave surface The 
aspheric surface of the spoon form where the vertex shown all over [ D ] drawing shifted from the core 
O of said plane view round shape to the one direction (the direction of Y) Nothing, It is formed so that 
the tilt angle (absolute value of the include angle of the tangential plane P and the base material front 
face H in the point of the arbitration on a curved surface to make) delta may become max, i.e., 
maximum-angle-of-inclination deltamax, by the 1 flank A. Therefore, tilt-angle deltab in the flank B 
which serves as the opposite side across Core O in a concave surface with Flank A is smaller than the 
tilt angle (maximum-angle-of-inclination deltamax) of Flank A. the reflector 47 which it had with this 
operation gestalt — setting — Crevices 63a, 63b, and 63c — each maximum-angle-of-inclination 
deltamax in ... differs within the limits of 2 degrees - 90 degrees irregularly. However, many crevices 
differ in within the limits whose maximum-angle-o*Hnclination deltamax is 4 degrees - 35 degrees 
irregularly. 

[0043] Moreover, this crevice 63 has the minimum point (point on the curved surface where a tilt angle 
serves as zero) D that that concave surface is single. And this minimum point D and distance with the 
datum level H of a base material form depth d of a crevice 63, and this depth d differs within the limits 
of 0.1 micrometers - 3 micrometers irregularly about Crevices 63a, 63b, and 63c and — , respectively. 
Moreover, Crevices 63a, 63b, and 63c are irregularly arranged by within the limits whose pitch of an 
adjoining crevice is 2 micrometers - 50 micrometers. 

[0044] In this operation gestalt, as shown in drawing 9 , each aforementioned crevices 63a, 63b, and 63c 
and — are formed so that the flank A which has maximum-angle-of-inclination deltamax of each 
concave surface may gather in the direction of the direction Y distant from an observer's view Ob1. 
Although the reflected light is diffused in the range of an angle of visibility large as a whole since 
incidence of the outdoor daylight is generally carried out to a crevice 63 from various directions and it 
reflects in the various directions according to the tilt angle of a probe index on the curved surface of a 
crevice 63 When the direction of the reflection is pursued from Oa paying attention to the outdoor 
daylight which carries out incidence as shown in drawing 10 for example, the reflected light has the 
inclination for more light to incline and gather in the range of W (clear vision range) shown in drawing 10 
by the side of a direction opposite to the flank A which has maximum-angle-of-inclination deltamax, i.e., 
an observer. Therefore, if an observer's view Ob1 is kept within the limits of this clear vision range W, 
compared with the case where it observes from other directions, it comes to look more brightly. Since in 
other words an observer's view Ob1 is concentrated on the direction usually near the direction P1 of a 
normal of screen 1a, and a twist concrete target in the direction of within the limits from [ P1 ] a normal 
to 20 degrees If it sets up so that more light may gather in this range (design), when it will observe from 
the direction near the direction P1 of a normal over screen 1a of a liquid crystal display, compared with 
the case where it observes from other directions, it comes to look more brightly. The breadth and the 
direction of this clear vision range W are controllable by adjusting the configuration and the array 
direction of a crevice 63. 

[0045] In the reflector 47 of this operation gestalt, since each crevice 63 is formed in the aspheric 
surface which has the single minimum point, it does not look so strongly that change of the angle of 
reflection of light is smooth and the reflected light is dazzling in a specific viewing angle. Although 
maximum-angle-of-inclination deltamax is made into within the limits of 2 degrees - 90 degrees, there 
are many things of each crevices 63a, 63b, and 63c and — made into within the limits of 4 degrees - 35 
degrees especially. Therefore, although the light which carried out incidence all over the crevice 63 is 
broadly scattered about in the range which does not become if the reflected light is at futility and is 
bright in a field of view as a whole When much light is inclined and reflected especially in a specific angle 
of visibility (the direction of within the limits smaller than 30 degrees from [ P1 ] a normal, especially the 
direction of within the limits from [ P1 ] a normal to 20 degrees) and it observes within this angle of 
visibility (in the view of practical use) When the include angle of said direction of a normal and main 
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observation direction to make observes in 0 times thru/or 20 degrees especially, it looks brightly 
especially. Since the depth of a crevice 63 is irregularly formed within the limits of 0.1 micrometers - 3 
micrometers, and each crevice 63 adjoins irregularly and is arranged, when it includes in a reflective 
mold liquid crystal display, a moire pattern does not occur, and peak-concentration of the amount of 
reflected lights in a specific viewing angle is eased, and change of the amount of reflected lights within a 
field of view is gently-sloping. 

[0046] It is equipped with the above-mentioned reflector 47 so that the direction of each crevices 63a, 
63b, and 63c and the flank A of — which has a maximum angle of inclination may become a side (the 
direction of Y) far from an observers view Ob1, as shown in drawing 9 . Moreover, the transparent 
electrode layer 15 whose liquid crystal layer 30 is pinched, and the transparent electrode layer 25 
constitute the liquid crystal equipment of the simple matrix type with which it is formed in the shape of 
[ which intersects perpendicularly mutually ] a stripe, and the intersection field serves as a pixel. 
[0047] In the reflective mold liquid crystal display 3 of this operation gestalt, if outdoor daylight carries 
out incidence to screen 1a, incident light enters in liquid crystal panel 35b, penetrates each class, and 
arrives at the front face of a reflector 47, and according to the crevices 63a, 63b, and 63c of a reflector 
47, and the curved surface of — , it will reflect in whenever [ wide angle ], and it will penetrate said each 
class again, and it will carry out outgoing radiation from screen 1a. Since these outgoing radiation light is 
scattered on the large angle-of-visibility range, from a large viewing angle, the light source can be 
reflected, this screen 1a can be observed that there is nothing, but when observing from the view Ob1 
direction of the opposite side and the include angle of said direction P1 of a normal and main 
observation direction alpha 1 to make observes at 0 times thru/or 20 degrees especially, the brightness 
of a screen serves as the direction Y of orientation with max. 

[0048] By having had the reflector 47 in which two or more crevices 63 of the above-mentioned 
configuration were formed in the reflective mold liquid crystal display 3 of this operation gestalt The 
peak of the reflection factor of the reflected light which the incident light which carried out incidence to 
liquid crystal cell 35b reflected by the reflector 47 Since it is set up as it is within limits smaller than 30 
degrees from [ P1 ] a normal, and the amount of reflected lights of within the limits smaller than 30 
degrees increases from [ to screen 1a of a liquid crystal display 3 / P1 ] a normal at the time of 
reflective mode Distribution of a direction with the amount of reflected lights near an observer's view 
Ob1 also becomes high, and the include angle theta 1 of the direction P1 of a normal and the main 
observation direction alpha 1 to make can realize the liquid crystal display of a bright display (screen) in 
0 times thru/or 20 degrees especially in the view of practical use. 

[0049] Moreover, if the peak of the reflection factor of the reflected light which the incident light which 
carried out incidence to liquid crystal cell 35b especially reflected by the reflector 47 is one of those 
which were set up as it was [ P1 ] within the limits of 20 degrees from a normal Since the amount of 
reflected lights within the limits of 20 degrees increases [ P1 ] from a normal to screen 1a of a liquid 
crystal display 3, distribution of a direction with the amount of reflected lights near an observer's view 
Ob1 also becomes high and the field where the amount of reflected lights is high moreover spreads at 
the time of reflective mode In the view of practical use, the include angle of the direction P1 of a normal 
and the main observation direction alpha 1 to make can realize the liquid crystal display of a bright 
display (screen) in 0 times thru/or 20 degrees especially. 

[0050] In addition, in the reflective mold liquid crystal display 3 of the 3rd operation gestalt shown in 
drawing 5 , although the reflector 47 was formed as layer with the another electrode layer 1 5, if 
electrode layer 15 the very thing is formed by the reflector 47 and the electrode layer 15 is formed in 
the location of the reflector 47 of drawing 5 , a transparent electrode layer can serve as a reflector and 
the lamination of a reflective mold liquid crystal display will be simplified. Moreover, in the 3rd operation 
gestalt, although the case of the attachment type in a reflector which contained the reflector 47 in 
which the light which carried out incidence from the outside is reflected between the substrate 10 and 
the substrate 20 was explained, it can also consider as the reflector external type which prepared the 
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reflector in the outside of two substrates which pinched the liquid crystal layer. Moreover, although the 
case where the liquid crystal display of this invention was applied to a reflective mold liquid crystal 
display was explained in the 3rd operation gestalt Are applicable also to a transflective reflective mold 
liquid crystal display. The thickness of a reflector 47 in that case The range of 8nm - 50nm (80A - 
500A), desirable — the range of 8nm - 30nm (80A - 300A) — what is necessary is to make it still more 
preferably the range of 8nm - 20nm (80A - 200A), and just to equip the external surface side of the 1st 
substrate 10 with a back light 

[0051] Although the 3rd operation gestalt explained the case where this invention was applied to the 
reflective mold liquid crystal display of a simple matrix type, it is applicable like the liquid crystal display 
of a thin film transistor, the active-matrix mold using a thin-film diode, or a segmental die etc. Each of 
these liquid crystal displays is contained in this invention, in addition, the 1- in the 3rd operation gestalt, 
although the case where one phase contrast plate was formed between the 2nd substrate 20 and a 
polarizing plate 28 was explained, two or more phase contrast plates may be formed. 
[0052] Drawing 1 1 to screen 1a of the reflective mold liquid crystal display 3 of the 3rd operation gestalt 
Outdoor daylight is irradiated at 30 degrees (include angle with the optical axis of the outdoor daylight 
illuminated from the opposite side of the view Ob1 of the observer who observes a display from one 
perpendicular (normal) side stood to screen 1a to make) of incident angles. The relation between the 
light-receiving angle (degree) when shaking the observation direction alpha (light-receiving angle) from a 
perpendicular location (normal location) (0 degree) to 60 degrees and brightness (reflection factor) is 
shown. Continuous-line **, **, and alternate long and short dash line ** show the relation between the 
light-receiving angle of the reflective mold liquid crystal display of the 3rd operation gestalt, and a 
reflection factor among drawing 1 1 , and the difference in the thing of continuous-line **, **, and 
alternate long and short dash line ** is the point that a configuration, the array direction, etc. of a 
crevice 63 of a reflector 47 differ from each other. At drawing 1 1 , broken-line ** showed the relation 
between the light-receiving angle of the thing of a type which has not prepared the back light with the 
liquid crystal display shown in drawing 12 or drawing 1 3 used from the former as an example of a 
comparison, and a reflection factor. 

[0053] It is thought that the display seen from other directions although the display seen from specular 
reflection since the reflection factor is sharply and small, if the peak of a reflection factor is in the 
include angle (30 degrees of light-receiving angles) of specular reflection in the liquid crystal display of 
the example of a comparison so that clearly from drawing 1 1 , and it becomes small [ 20 degrees of 
light-receiving angles ] looked bright looks dark. On the other hand, in the liquid crystal display 3 of the 
3rd operation gestalt which has the property shown by continuous-line **, there is a peak of a reflection 
factor within limits smaller than 30 degrees from (0 degree of light-receiving angles) a normal. The peak 
field where especially a reflection factor is high exists focusing on about 25 degrees of carrier optic 
angles, the high reflection factor is shown compared with the example of a comparison in 0 degree - 30 
degrees of light-receiving angles, and when a display is observed from the direction near the direction of 
a normal, it is thought that a display looks bright from the thing of the example of a comparison. 
Moreover, in the liquid crystal display 3 of the 3rd operation gestalt which has the property shown by 
continuous-line **, the peak of a reflection factor is within the limits of 20 degrees from a normal (0 
degree of light-receiving angles). The peak field where especially a reflection factor is high exists 
focusing on about 15 degrees of carrier optic angles, the high reflection factor is shown compared with 
the example of a comparison in 0 degree - 22 degrees of light-receiving angles, and when a display is 
observed from the direction near the direction of a normal, it is thought that a display looks bright from 
the thing of the example of a comparison. Moreover, in the liquid crystal display 3 of the 3rd operation 
gestalt which has the property shown by alternate long and short dash line **, the peak of a reflection 
factor is within the limits of about 20 degrees from a normal (0 degree of light-receiving angles). The 
reflection factor near about 20 degrees of carrier optic angles is higher than the reflection factor of the 
include angle of specular reflection, the high reflection factor is shown compared with the example of a 
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corrtparison in 0 degree - 25 degrees of light-receiving angles, and when a display is observed from the 
direction near the direction of a normal, it is thought that a display looks bright from the thing of the 
example of a comparison. Moreover, it sets to the liquid crystal display 3 of the 3rd operation gestalt 
which has the property shown by continuous-line **, **, or alternate long and short dash line **. It has 
the reflection property which serves as unsymmetrical reflection factor distribution to the specular 
reflection include angle of incident light. And the maximum of a reflection factor is equipped with the 
reflection property which is in the range (light-receiving include-angle range) whenever [ smaller than 
specular reflection include angle (30 degrees of light-receiving angles / This operation gestalt /) of 
incident light angle-of^reflection ]. Moreover, although the profile of the graph which shows reflection 
factor distribution is stair-like, the maximum of a reflection factor is near 20 degrees of light-receiving 
angles and this maximum exists in the crowning of the stairway profile of the above in the liquid crystal 
display 3 of the 3rd operation gestalt which has the property especially shown by alternate long and 
short dash line ** In the thing of the example of a comparison, it has the reflection property which 
serves as reflection factor distribution of the symmetry to the specular reflection include angle of 
incident light. For this reason, especially visibility will become good if the liquid crystal display of this 
operation gestalt is built into the liquid crystal display of this operation gestalt of one of the above- 
mentioned configurations at the display of pocket electronic equipment, such as a cellular phone and 
note type PC. 

[0054] (4th operation gestalt) Drawing 15 is drawing having shown typically the partial cross-section 
structure of the reflective mold liquid crystal display which is the 4th operation gestalt of this invention. 
The place where the reflective mold liquid crystal display 4 of drawing 1 5 differs from the reflective mold 
liquid crystal display 3 shown in drawing 5 is the point that the configurations of the reflector prepared 
in liquid crystal cell 35b differ. Crevices 163a, 163b, and 163c and — (generally a crevice 163 is called) 
which have many light reflex nature adjoin mutually irregularly the front face (datum level) of the plate- 
like base material 61 which consists of aluminum, and the reflector 47 with which the reflective mold 
liquid crystal display 4 of this operation gestalt was equipped is formed in it. 

[0055] An inside configuration [ in / as shown in drawing 16 / for a sectional view / in these crevices 
163 / the specific longitudinal section Y of a crevice 163 ] It consists of the 3rd curve or straight line L 
from the vertex D of a crevice to other peripheries S2 succeeding the 2nd curve K which results in the 
3rd curve or a straight line L, and this 2nd curve K succeeding the 1st curve J from the periphery S1 of 
1 of a crevice to Vertex D f and this 1st curve J. In Vertex D, the tilt angle to the base material front 
face S became zero, and both these [ 1st ] and the 2nd curve are connected mutually. 
[0056] The tilt angle to the base material front face S of the 1st curve J is more sudden than the tilt 
angle, the 3rd curve, or straight line L of the 2nd curve K, and Vertex D is located in the location [ core 
/ O / of a crevice 3 ] shifted in the direction of Y. That is, the average (henceforth the average of the 
tilt angle of the 1st curve J) of the absolute value of the tilt angle to the base material front face S of 
the 1st curve J is made larger than the average of the average of the absolute value of the tilt angle to 
the base material front face S of the 2nd curve K, and the absolute value of the tilt angle to the base 
material front face S of the 3rd curve or a straight line L. Moreover, the average of the absolute value of 
the tilt angle to the base material front face S of the 2nd curve K (It is hereafter called the average of 
the tilt angle of the 2nd curve K.) It differs from the average (average of the tilt angle of the following, 
the 3rd curve, or a straight line L) of the absolute value of the tilt angle to the base material front face 
S of the 3rd curve or a straight line L, and the direction of the average of the tilt angle of the 3rd curve 
or a straight line L is made larger than the average of the tilt angle of the 2nd curve K with this 
operation gestalt. 

[0057] In other words, magnitude of the radius of curvature R1 of the 1st curve J is made smaller than 
the radius of curvature R2 of the 2nd curve K, and the radius of curvature R3 of the 3rd curve or a 
straight line L, and magnitude of the radius of curvature R3 of the 3rd curve or a straight line L is made 
smaller than the radius of curvature R2 of the 2nd curve K. In addition, the 3rd curve of the above or a 
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straight line L turns into a straight line, when radius of curvature R3 is infinity. 

[0058] The average of the tilt angle to Crevices 163a, 163b, and 163c and the base material front face S 
of the 1st curve J in — differs in 1 degree - 89 degrees irregularly. Moreover, the average of the tilt 
angle to Crevices 163a, 163b, and 163c and the base material front face S of the 2nd curve K in — 
differs in 0.5 degrees - 88 degrees irregularly. Moreover, the average of the tilt angle to the base 
material front face S of Crevices 163a, 163b, and 163c, the 3rd curve in — , or a straight line L differs in 
0.5 degrees - 88 degrees irregularly. 

[0059] Since each tilt angle of the 1st curve, the 2nd curve, the 3rd curve, or a straight line is changing 
gently-sloping, maximum-angle-of-inclination deltamax (absolute value) of the 1st curve J is larger than 
maximum-angle-of-inclination (absolute value) deltab of the 2nd curve K, and maximum-angle-of- 
inclination (absolute value) deltac of the 3rd curve or a straight line L. Moreover, the tilt angle to the 
base material front face of the vertex D where the 1st curve J and the 2nd curve K touch serves as 
zero, the 1st curve J whose tilt angle is a negative value, and the 2nd curve K whose tilt angle is a 
forward value are continuing gently-sloping, and the 2nd curve K, the 3rd curve, or straight line L whose 
tilt angle is a fprward value is continuing gently-sloping. In the reflector of this operation gestalt, each 
maximum-angle-of-inclination deltamax in Crevices 163a, 163b, and 163c and — differs within the limits 
of 2-90 degrees irregularly. However, many crevices differ in within the limits whose maximum-angle-of- 
inclination deltamax is 4 degrees - 35 degrees irregularly. 

[0060] Moreover, this crevice 163 has the minimum point (point on the curved surface where a tilt angle 
serves as zero) D that that concave surface is single. And this minimum point D and the distance on the 
front face S of a base material of a base material form depth d of a crevice 163, and this depth d differs 
within the limits of 0.1 micrometers - 3 micrometers irregularly about Crevices 163a, 163b, and 163c and 
— , respectively. Moreover, Crevices 163a, 163b, and 163c are irregularly arranged by within the limits 
whose pitch of an adjoining crevice is 5 micrometers - 50 micrometers. 

[0061] In this operation gestalt, Crevices 163a, 163b, and 163c and each specific longitudinal section Y 
in — are each in the same direction. Moreover, it is formed so that each 1st curve J may gather in the 
direction of the direction Y distant from an observer's view Ob1. Moreover, it is formed so that each 2nd 
curve K, the 3rd curve, and a straight line L may be equal to the direction and opposite direction of the 
direction Y distant from a view Ob1 of an observer. 

[0062] In the reflector 147 of this operation gestalt, it is formed so that each 1st curve J may carry out 
orientation in the single direction, and moreover, since the average of the tilt angle of the 1st curve J is 
made larger than the average of the tilt angle to the base material front face S of the 2nd curve K, and 
the average of the tilt angle to the base material front face S of the 3rd curve or a straight line L and is, 
the reflection property is the thing [ direction / of the specular reflection over the base material front 
face S ] shifted. That is, the reflected light to the incident light from the slanting upper part of the 
direction of Y is what the bright display rectangle shifted in the direction shifted in the direction of a 
normal over the base material front face S from the direction of specular reflection. Furthermore, in the 
reflector 1 47 of this operation gestalt, it is formed so that the 2nd curve K, the 3rd curve, or a straight 
line L may carry out orientation to the 1st curve J and an opposite direction respectively. Since the 
direction of the average of the tilt angle of the 3rd curve or a straight line L is furthermore made larger 
than the average of the tilt angle of the 2nd curve K, as a synthetic reflection property in the specific 
longitudinal section Y The reflection factor of the direction reflected by the field of the 2nd curvilinear K 
circumference increases, and the reflection factor of the direction further reflected by the field of the 
3rd curve or straight-line L circumference rather than the magnitude of this reflection factor becomes 
what became large. Therefore, it can consider as the reflection property which centralized the reflected 
light in the specific direction moderately. 

[0063] Drawing 17 to screen 1a of the reflective mold liquid crystal display 4 of the 4th operation gestalt 
Outdoor daylight is irradiated at 30 degrees (include angle with the optical axis of the outdoor daylight 
illuminated from the opposite side of the view Ob1 of the observer who observes a display from one 



-20- 



perpendicular (normal) side stood to screen 1a to make) of incident angles. The relation between the 
light-receiving angle (degree) when shaking the observation direction alpha (light-receiving angle) from a 
perpendicular location (normal location) (0 degree) to 60 degrees and brightness (reflection factor) is 
shown. Alternate long and short dash line ** shows the relation between the light-receiving angle of the 
reflective mold liquid crystal display of the 4th operation gestalt, and a reflection factor among drawing 
1 7 . In drawing 17 , broken-line ** shows the relation between the light-receiving angle of the thing of a 
type which has not prepared the back light with the liquid crystal display shown in drawing 1212 or 
drawing 13 used from the former as an example of a comparison, and a reflection factor, and since the 
reflection property of the liquid crystal display of this example of a comparison is as having explained 
using drawing 3 or drawing 1 1 , it omits explanation. 

[0064] The profile of the graph which shows reflection factor distribution with the liquid crystal display 4 
of the 4th operation gestalt which has the property shown by alternate long and short dash line ** is 
stair-like. And it has the reflection property which becomes unsymmetrical to the specular reflection 
include angle of incident light. Moreover, the maximum of a reflection factor exists near [ smaller than 
the specular reflection include angle (30 degrees of light-receiving angles / This operation gestalt /) of 
incident light ] 20 degrees of light-receiving angles located in the range (light-receiving include-angle 
range) whenever [ angle-of-reflection ]. The maximum of a reflection factor is equipped with the 
reflection property which exists in the crowning of the stairway profile of the above, and, moreover, a 
value with the bigger maximum of a reflection factor than the liquid crystal display of the 3rd operation 
gestalt is acquired. Moreover, with the liquid crystal display 4 of this 4th operation gestalt, the reflection 
factor near about 20 degrees of carrier optic angles is higher than the reflection factor of the include 
angle of specular reflection, the high reflection factor is shown compared with the example of a 
comparison in 0 degree - 25 degrees of light-receiving angles, and when a display is observed from the 
direction near the direction of a normal, with it, it is thought that a display looks bright from the thing of 
the example of a comparison. 

[0065] (5th operation gestalt) Next, the reflective mold liquid crystal display which is the 5th operation 
gestalt of this invention is explained. The place where the reflective mold liquid crystal display of the 5th 
operation gestalt differs from the reflective mold liquid crystal display 4 of the 4th operation gestalt 
shown in drawing 15 is the point that the configurations of the reflector prepared in a liquid crystal cell 
differ. The configurations of the crevice formed in the front face (datum level) of the plate-like base 
material 61 are just going to differ the place where the reflector with which the reflective mold liquid 
crystal display of the gestalt of this operation was equipped differs from the reflector with which the 
reflective mold liquid crystal display of the 4th operation gestalt was equipped. Drawing 18 is the 
explanatory view of the crevice 263 of the reflector 247 with which the reflective mold liquid crystal 
display of the gestalt of this operation was equipped, drawing 18 R> 8 (a) is the sectional view of a 
crevice 263, and drawing 18 (b) is the top view of a crevice 263. 

[0066] As shown in drawing 18 , the inside of each crevice 263 is looked like [ the location surrounded 
by periphery curved-surface 264a and periphery curved-surface 264a ], and is formed from certain 
bottom curved-surface 4b. Periphery curved-surface 264a sets a core to 01, and is a part of spherical 
surface whose radius is R4. Moreover, bottom curved-surface 264b sets a core to 02, and is a part of 
spherical surface whose radius is R5. From 01 and 02 which are the core of each spherical surface, the 
normal stood to the front face of a reflector is respectively located on the separate straight line L1 and 
L2. Moreover, each specific longitudinal section Y in crevice 263 — is each in the same direction. 
Moreover, it is formed so that each bottom curved-surface 264b may gather in the near direction (the 
direction of Direction Y and an opposite direction distant from an observer's view Obi, i.e., the left 
lateral of drawing 1 8 ) from an observers view Ob1. The direction of the right of drawing 18 is the 
incidence side of light. 

[0067] Each radii R1 and R2 have the relation of RKR2, and it changes in the range of 1<=70 
micrometers of 5 micrometer<=R, and 2<=100 micrometers of 10 micrometer<=R. Moreover, in drawing 2 
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(a), theta 4 is the tilt angle of periphery curved-surface 264a, and changes in 4 degree<=theta4 <=35 
degree and -35 degree<=theta4 <=-4 degree. Moreover, theta 5 is the tilt angle of bottom curved- 
surface 264b, and changes in -17 degree<=theta5 <=17 degree. In addition, the radius r4 of seen 
periphery curved-surface 264a and the radius r5 of bottom curved-surface 264b are decided according 
to each radius, R4 and R5, and the tilt angles theta4 and theta5 from a flat surface. 
[0068] Depth d of a crevice 263 takes a random value for every crevice 0.1 thru/or in 3 micrometers. It 
is because specular reflection will become strong too much if the depth of a crevice 263 does not fulfill 
0.1 micrometers. The pitch of the adjoining crevice 263 is arranged at random in 2 micrometers thru/or 
50 micrometers. It is because there is fault that the interference color of light will come out and the 
reflected light will color when regularity is in the pitch of the crevice 263 which adjoins temporarily. 
Moreover, when the pitch of the adjoining crevice 263 is less than 2 micrometers, there is constraint on 
manufacture of the crevice of a reflector and floor to floor time becomes very long. 
[0069] As a result of measuring the relation between the light-receiving angle of the reflective mold 
liquid crystal display of the 5th operation gestalt, and a reflection factor like the approach performed 
with the operation gestalt of the above 3rd, the relation between the light-receiving angle of the 
reflective mold liquid crystal display of the 5th operation gestalt and a reflection factor is equipped with 
the property shown by alternate long and short dash line ** of drawing 1 1 , and the same property. Thus, 
in the reflective mold liquid crystal display of this operation gestalt with which it had the reflector 247, 
since periphery curved-surface 264a which becomes the inside of a crevice 263 from a part of spherical 
surface with a small radius exists and the range of a tilt angle with a comparatively large absolute value 
is given, it has the good reflection factor in the range whenever [ of about 15 degrees - 45 degrees of 
carrier optic angles / large angle-of-reflection ]. Moreover, since bottom curved-surface 264b which 
consists of a part of spherical surface with a large radius, i.e., the curved surface near a flat side, is 
unevenly distributed, the rate of an inside of giving the tilt angle of the specific range becomes high. 
Consequently, the reflection factor of whenever [ smaller than specular reflection include angle (this 
operation gestalt 30 light-receiving angles) angle-of-reflection ] becomes the highest, and the nearby 
reflection factor is also high with a peak of the direction. In addition, when incidence is carried out from 
the direction of the left of drawing 18 , 30 degrees which is whenever [ incident angle ], and whenever* 
[ angle-of-reflection / of an object direction ], rather than 30 degrees, the reflection factor of whenever 
[ large angle-of-reflection ] becomes the highest, and a nearby reflection factor also becomes high with 
a peak of the direction. 
[0070] 

[Effect of the Invention] As mentioned above, as explained to the detail, when the include angles of the 
direction of a normal over the screen of a liquid crystal display and the main observation direction to 
make are 0 times thru/or 20 degrees according to the liquid crystal display of this invention By having 
set up the peak of the reflection factor of the reflected light which the incident light which carried out 
incidence to said liquid crystal display reflected by said reflector so that it might result [ from / said / a 
normal ] within the limits of 30 degrees, preferably By having set up the peak of the reflection factor of 
the reflected light which the incident light which carried out incidence to said liquid crystal display 
reflected by said reflector so that it might result [ from / said / a normal ] within the limits of 20 
degrees When a display is observed from the direction near the direction of a normal over the screen of 
a liquid crystal display, it can have a viewing-angle property which looks brighter than other viewing 
angles. Moreover, when the include angles of the direction of a normal over the screen of a liquid crystal 
display and the main observation direction to make are 0 times thru/or 20 degrees according to the 
liquid crystal display of this invention By having been set up as the peak of the reflection factor of the 
reflected light which the incident light which carried out incidence to said liquid crystal display reflected 
by said reflector was in the range smaller than 30 degrees from [ said ] a normal, preferably By having 
set up the peak of the reflection factor of the reflected light which the incident light which carried out 
incidence to said liquid crystal display reflected by said reflector, as it was [ said ] in the range of 20 
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degrees from a normal When a display is observed from the direction near the direction of a normal over 
the screen of a liquid crystal display, it can have a viewing-angle property which looks brighter than 
other viewing angles. Moreover, according to the pocket electronic equipment of this invention, pocket 
electronic equipment which was excellent in the visibility of the screen (screen) also in actuation in 
reflective mode or actuation [ which / of reflective mode and the transparent mode ], such as a cellular 
phone and note type PC, is obtained by having equipped the display with the liquid crystal display of this 
invention of one of the above-mentioned configurations. 



[Translation done.] 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Drawing showing the partial cross-section structure of the transflective reflective mold 
liquid crystal display of the 1st operation gestalt of this invention. 

[Drawing 2] The perspective view having expanded and shown the reflector which consists of organic 
film with which the liquid crystal display of drawing 1 was equipped, and metallic reflection film. 
[Drawing 3] The graph which shows the relation between the light-receiving angle of the liquid crystal 
display of the 1st operation gestalt, and the liquid crystal display of the example of a comparison, and a 
reflection factor. 

[Drawing 4] Drawing showing the partial cross-section structure of the transflective reflective mold 
liquid crystal display of the 2nd operation gestalt of this invention. 

[Drawing 5] Drawing showing the partial cross-section structure of the reflective mold liquid crystal 
display of the 3rd operation gestalt of this invention. 

[Drawing 6] The perspective view having expanded and shown the reflector with which the liquid crystal 
display of drawing 5 was equipped. 

[Drawing 7] The perspective view showing forming [ in the front face of the reflector of drawing 6 ] 1 
crevice. 

[Drawing 8] The sectional view showing the crevice of drawing 7 . 

[Drawing 9] The sectional view showing the part of the reflector of drawing 6 . 

[Drawing 10] The sectional view showing one crevice of the reflector of drawing 6 . 

[Drawing 1 1] The graph which shows the relation between the light-receiving angle of the liquid crystal 

display of the 3rd operation gestalt, and the liquid crystal display of the example of a comparison, and a 

reflection factor. 

[Drawing 1 2] The sectional view showing the outline configuration of the conventional transflective 
reflective mold liquid crystal display. 

[Drawing 13] The sectional view showing the example of others of the conventional transflective 
reflective mold liquid crystal display. 
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[Drawing 1 4] The explanatory view of the busy condition of the transflective reflective mold liquid 
crystal display with which the cellular phone was equipped. 

[Drawing 15] Drawing showing the partial cross-section structure of the reflective mold liquid crystal 
display of the 4th operation gestalt of this invention. 

[Drawing 1 6] The sectional view showing the crevice formed in the front face of the reflector with which 
the reflective mold liquid crystal display of drawing 1 5 was equipped. 

[Drawing 1 7] The graph which shows the relation between the light-receiving angle of the liquid crystal 
display of the 4th operation gestalt, and the liquid crystal display of the example of a comparison, and a 
reflection factor. 

[Drawing 1 8] The explanatory view of the crevice of the reflector with which the reflective mold liquid 

crystal display of this 5th operation gestalt of this invention was equipped. 

[Description of Notations] 

1, 2, 3, 4 Liquid crystal display 

1a Screen 

5 Back Light 

7 47,147,247 Reflector 

10 Substrate (One Substrate) 

1 1 Organic Film (Base Material) 

12 Metallic Reflection Film (Metal Membrane) 
1 2A, 63, 63a, 63b, 63c, 1 63, 263 Crevice 

13 Color Filter 

14 24 Overcoat film 

15 25 Transparent electrode layer (electrode) 

16 26 Orientation film 
18 28 Polarizing plate 

20 Substrate (Substrate of Another Side) 

27 Phase Contrast Plate 

30 Liquid Crystal Layer 

35, 35a f 35b Liquid crystal cell 

40 Sealant 

53 Transparence Mediation Layer 
61 Base Material 
264a Periphery curved surface 
264b Bottom curved surface 
P1 The direction of a normal 
Ob1 View 

theta 1 Include angle 

alpha 1 The observation direction 



[Translation done.] 
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(54) imwo&m msk&Tms&zzmrnm^im 



(57) [g*5] 

mh 3 o **AyT»iRi-r**« i o . 
-*<osisffliji o*»&jBfc«w\ «i#©*«2 ov^m 

MC«C££tfEfflK€l&#®£tt 2 o Mft» gWcRtt 
fc«E»-fe)P3 5 b«S« 1 0 ©n®ffi*fctt*« 1 0 t 

^nortiBfflK:mt&nfc«si soibkksnm 7* 

8 Oflja^JfflKRttTfcD, S*S^Sfi3 

©S^ffil aK#T*fc*#lRlPi£±fc<&S*#l«Ja 

£©fcTfca?a*0«7552 OSffltfl:, ffii^SI 
ft»*|«|P|A>6 2 0fl[©«Hl«Jl:» 



p, 



//////// sy/sss/s 



< ob, 




35b 



A B\ A B\ A \ B 
63a 63b 63c 
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1 

ft-W M * tz it *OS« t Z tl(D ffifiij fclStt 6 n 

[M3M12] mmmfk&*gim\zxML?tA®mm 

ESWftTEitttSWfOfiW*©!;-^^ WES 

i£«r«£-r i E«©j&a«*SB. 

sn, cneiHSCtt^n-eniH^i^ffl^ffi©— sbs 
i«sn, meihsb©^^. 1 m-3 (im®iifl 

fi. 

^ffiflo* fc«mriB-*©«« t n n© rtfflfiijtctait e. n 

fc*«©IBKR»tflcS«tt, l»Ete#©*t6©fl-ffittfc 

*|Sjt©*T^«*«0S7IiS2 OSOiflC, ffiEttA 
**S«£AltLfcA»5fcA*l»EEi*#TEItLfcE» 

[W#3i5] WaE*ft**S«KA»bfcAI*3tt**IW 
ER»ffTEItb&RI**©K»*Otr-^^ ME£ 



(2) 

2 

(as±©ffijt©^izi3itss¥ffi<ta*t«ist©7 k «tT 

tl. W8BIS»(OIHlfflttlB»-rsiHlW©t:y5 i *«2 Mm~ 

5 o umnmmte-e^mmiz&nznizztzftwit? 
%m$tm4xizs\zmm.<Dmikn*mw. 
[»*«7] wtesw^a. mm±.\zwtfL\^it<&m,m 
£tz\$mtt<D&mzytKM&&mT%m&<owmwf& 

w&<D-(DMm&fr *>mm&\zmzm 1 i&$s 

*«, ^2ffl^©»«*ffilc*fT^ffl#4ft©*e>*{il©¥^ 
iiO*t<^n, L 3 ©ffllgxraitSS©**** 

Bfc*f-rsM^©^fit©¥^fitctoA^<$n, u 
20 mtm3 (Dmmxitmm<Dmtmm\zM-rz>m®fi<Dt& 

5 lcE«©$ta«^SB. 

* fc (4*** ©«ffi fc3fcE Wtt £*TT * *»© DflBfoWBj* 
BtlffilHlgB©rtffi*i, ^¥S©Sa5 2o0«iB 

2 H t^tc, ©J*S©4>^ 6Rt*#«® iCiETfc 

§W*J14X«5 CEtt<Z>Sca%#&B. 
[»*«9] ttifBRI*^«AW7 l e©IER«^gtC^L- 

\MX<DiEKmftm£Q'b2^&Xftmi&WlZ&ZKm 

c t t-rzm&m 4M8 ©^-rn 

*>-31KE*©ttli**g«. 

©y D 77-f 0 . BuER«¥©ft*ttte 
MEKSttoy p 7 7 -f ^©MaSKfiFfif * Z t 
40 fT*lt*«9KE*0*ft*^S«. 

HtESWflswatfXtt^RitOJI*** 
8 nm~2 0 nmT*5 H £ ^W^tT £§f 1 7i?g 
1 0©V»"j*n*»— JSR:E«0*ft5S*S«. 

[is*^ i 2 ] n$3! i nm 1 1 © ^-rn^-^jcE 

[0 0 0 1 ] 

so ft«^gBRtxst^rm^«sg§^«t>o. ^as^ss© 
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3 

te©&£J:D^&< jlA3,fc?&^&^££ ; fr-r 
&«liii^igS&^>*^©J;^ft#&£ff^ 

[0 0 0 2] 

[0 0 0 3] 11211 %$CD¥3&K!*!!«A$;*& 
S©0J£*:-f»rM0T;&&, ) 

gfi«, T{BiJ<S7t«7 0iTfflfifflM7 3 a#t©S 
ItS 7 1CTIMM7 3 a±K, SWt-HSTN 
(Super-Twisted Neiatic) *iffl©Mt^7 2, fr 

^mas 9 o . ±M&mm& 7 3b. ±««#« 7 4 # 

TIMHUHR7 3 bff*>&MCfM£ti, 

7 1 ©TW«fc#*fcLT/Xy ir b9 5#fS;L&n 

&*HS*&SittoTir>*. ««-fc^7 2«. Tffld^yT. 

S«7 5, *7-7^M7 6, TffliiHttffJi 7 8 . 
TfliJSEfrJH 7 9 , C©TfflB2fa§l 7 9 tBtWSHT-TJS 
lR]B«Snfc±ffl!lBlftlli8 0. ±«§9§m®JI8 1. ± 
l5tf7XSi8 2*«T«MM£«7 0«iJ^£MlC«Jf £ 
n, ±teTffliJRl>*±{BiJcDiEf6]Ji 7 9, 8 0 IDC S T Nifc 
AM 8 3*qE»a*lfctE*«J*fc*"3Tl»*. 
-f 7 6 £:TflJ3§BJl«ffiJI 7 8 t<Dm\z\t, ->ija* 

[0 0 0 4] Slt« 7 1 H SI/JiiBl^I© A 1 JHfr 

l-^^3ij§-r^fe*0?L7 1 ad«$ntU5. 
fefflii7 3 a, 7 3 Mi, S TN$cJ|£j§3®f &ft© 

teffigSHHTT 4 C <b (C «t o s***»^ste»'*er-5 

©fcESlh-fSfc*!)©*)©-?^. Btl^tiEaS 9 0 tt, ± 
fflfii7t«7 4, ±flMftffiSS«.7 3 bSffioTAStLT* 

»©*rtWf«c<. iEsw©jafii©*i^tcfesit-r^ 

«t 5 »C "T 5 & * t Z St £> n fc t> © T & Z . 
[0 0 0 5] &*0¥8ifiK4*$!ttA&K£1l'0 

'^8«tt. SU^E-KSTN (Super-Twisted Nemati 



(3) 

4 

c) ^SCffl©iKft-fe;H 7 2±fc 3§1©&*BM«1 7 3 
a . g§ 2 ©feffiMS 17 3b, 1 7 4 *»±ffl*5 

^a*i'8 2«*»6)iic«jisn. *a-t;n 7 

2©Tffi{9JlC7tili:LT/N*-7^7'r h 1 9 5**11 ASM 
fcMMIjft&ttoTb>«. SEft-fcJH 7 2 tt, Tfl!l#5 
XlSl 7 5, KStflei 7 1, sj— A*-n-hll 7 1 
c, tly-y 4 )l>$ 1 7 6. rt-A'-a-M 1 7 7 
a . TffljSQBttSJI 17 8, TffllEfalSI 179, ^©T 

fiffiftisi 7 9 tmm*mTTtt$)mw2titz±$mfa 

io 1180, h y ^3 - H 1 7 7 b , ±fll«lil 1 

8 l. ±«^77i«i 8 2&m\z®mismtiBtmMtfL 

[0 0 0 6] RSt# 171(1 KHmzgr®L<DWMtm 
t£b (01 3TtelHgBl 71e-) *t*SIiJKB*SLT 

«. «Atf«!3te«MiJi*A^34*»iia«i 7 1 a© 

J:oTI»»-r**»©aai»:«ffiJKIHl«*»j«L, £© 
«t5ft«iB«lHl**«#»»j«Snfc»JB*#l 7 1a© 

db (GflSB 1 7 1 e ■ • •) %m-fZ><kmm 17 1b £Jgj& 

-r sn-c^*. &js$i 7 1 b©ji* 

tt, 3 0 nmS«*7f»<"r*rt»c«tt). Siit-K 
R#JCA*>>^7< h 1 9 5A»603tt*»iiaT?#*«J:-5k:S 
ftT^a. ±IEB3fBl 7 1 rta*«#®«- 

t, ««a^a<- 2 og~+ 2 os©ibht, aea«s 

0. 1 /xm~3 timCSIrtt^ll, ^-©ffiS^gtttP 
»-r*Gn»M©fcTs/?- Cf^W©E«) ^5(im~5 0 
«m©«BHrtT«e>t3< iai:itsnt^©t*§. 

so [0 0 0 7] 

h, (DiiB©BJ33 2, ®6©»^>*»S. (DS»^®ffl^ 

1 os©ffiHi*3©*i6]^e>^.e.n5«'&^#^. 

10 «£ffl#) ^*^ffi (IBS) ZRZLZ 

71£2 OflEOttH**^. 01411 

«t***ai 00*5**1 0 5KfliA6nfc*»«Bs 

ttffl-r*«ffiOttWHT»*. HHCiUT. P«* 

Ait^a (^jA«3oa) T-fe^o sfc, Ri«AS*a 

R2ttfiWftSo)3i*A4*ft*a)0«J:O/h3^R»3'£. R3 

«KWftKti)*tA»ft*wO*0**^RS*^**. 
so [0 0 0 8] H*»6'b31«fT#S«t5K, 
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5 

ObteM^fe^faPKifit^E&ftP^©*!*], ±0 ft 

>t>r*. Z.ti\ZttVTKMftR\. R3 tt. 3t^fl5£T 
*>6JI±tf3£5&;£fa<hftD jt^'6^&©T-&£. ft 

«-r*tB«f»c. IEES*<fc9E»ftg©/h$l^|S]©E 

2 ir^LfcftJfeW&JI^SBtC&UTte, Sift- h* 
s#«st(*S![atS € Ktt T Ira 37 -f :/©?&||S*S« tc 
It^T, A«*3t**ESfrsteffljW£<£*'b©©ASt3'e 
©*»£ttIEE»*«fctf*©ifi8©:£6]fcEi*-r* (E 

KfC&S) ©T, IEEStfc££P^©Ji)2©;£ft#>6ji.fc 
^£935 < fc©©ffi©#ft^6 J-fc^teBa^ 

Ml 3IC*Lfcffi3fe©««*Sg«K*i 

Eit©ifi»©fl««©ftfln;:*?>) ©t, iEE*f&<fctf-?- 
©«ia©*lfilA»5^.fc«^ttW* < fe©©ffi©^ 

[0009] for, «£*©¥s®R«*s!*3Sg«a*« 

^fc J: -5 icft*#©8£ttaiir&B;&ffi P Kifit^fr tr 
M*?Z><DT\ ttmtfitit<* — 

£T*i:EEi*fc«fctf*©J*a©#faj&>6***j|fcW- 
&#fa<hft9ji.:?6^&©T<fco;fc. 

[0010] ±E©aa*»ft-r*fc»tcA 

[0011] 

©»c. *sewo«Kn%^sB(d:. «ftji£i*A,T*n6j-r 

«fct«flii£ttte#©»««!&»6«KKtt&»t||-fe;P© 

Htif2-^©s«©^ffifiij^fe«BtrE-*©sisiin© 
rt®flij(ristt?>nfc«®©r B Tfcs:w^€rtgtt> Bfttefa^ 

2 0«© i SIC, iltie«ft*^8«KAWl/&A»t3te# 
llMBE#t#T?EatLfcE3*3te©E#**tt, JEEStftflES 

©tf-i/ aneifeii^F^&s os©teH^*T-s-5«k 



(4) 

5 trigs (ss**©t:-^«*©-***S3tfto«d»6 

6 3 OflE©ttHl*33n?©ttH©Ett3fc*tf«#<fc*© 

0. Hffl©^*ICfe^T; WE8;i|8#ia]£±fc4 
«**lSlt©a-rftflE*«0«75S2 OffiK^^T, "D33 

mm) omsk&^wz'Mm.-vgZo 

10 [0 0 12] ±B©«ffc©#3fiW©*ft«*S«l;:*5^ 

T?Ej*bfcE»3t©E»*©tr-^*t. HtiEffi^rS]^ 
62 oa®l6Hftg-?£«J:3irtt£ (E*f*©bf-^ 
«S«©-«d<S3tA 0S*b2 0 «©BIK?Mrr* J: 5 
*nT^*Ct*»»*Ut». jJ^*«j*©*$8 
W©«»*«S«t:J:titf, ME^H*^SS©g^ffi 
fc*Wft8a*3fir|ito»S 2 0«©iSBflS;T-©8i5H©E*f 
E»3t«tt«*#©ajSk:ifiv^iRj© 

20 x\ nm<Dm,M.\zs$^T, mz. wi2tt**i«it±fc4 

HfciS (HE) OUX^ISXftTti. 
[0 0 13] WB©J:3fc4*tt£fli*.S»cfiS*81t© 

■j*b3t^jwR*fcf4a*r©«iBK3tEittt*#-r*a3S: 
©P3S8**»ri6an, cn6Dfl«tt-tn-eniHia5©rtiB** 

#iB©— «£fcU AoflifMa-ffitf- 30I~+30 
ft©ffH£*j££n. ttED8©flE3#f0. lMm~3 
um©|BBl'3T^«J«Uc»jj6Sn, MG«ft©Gnff(in 
30 »-r*G38S©t:y^*«2 wm~5 0/zm©«HrtT^F« 

[0014] ±E©B»*au*-r*fc»K:, *38 
«©«a*^i6«ta. «a»s»EAyT»isir*as©- 

#©g«©ftfflM£tt®£«ktfKl6]lg£^— #©a«<H"J 
a»6JBfc»lt. ffi#©S«©rtiBfflfc«*feJ:t*El»]ME 

a«©^ffifiij*fc«HtE-*©atst^n©rtis«atcis: 
»t6nfc«s©iwKES*#*»«-, tt»ffi*©a«©^ 

fa £ ^&*«Jf*|^| <h <Dt£Tft§Ltf 0 S7iM 2 0 g© t 
* . AMBft A&7&B£ AW U fc AWftjWifiBEWft 

T?E»ufcE»3tpEi**©tr-^*«, meffiNtirffl* 

£4#tfc<!:-r&. *»*»*«rit©*5Sia©«t***8«t«t 

ntf. iaEjKs**sit©**ffic»-rsfti9*iRiA»6 

3 0aE«k0/hS^«Hl*J©ES*3ta*«*<<tS©T. E 
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[0 0 15] ±B©«j*©*IB9i©*a*SgBfc::fe^ 
£2 0flE©«Hrt»C»*«t5K»«SnTt>*^t**» 

o<eHrt©g»3t** t *<ao» s*tft*te«fi?#©« 

jSKifi^rtJ©****** < ft 0 , IsfrbELttftmififtK 

fcfc^T, M*^** (BBS) ©i£a*ssg£nsi-e 

[0 0 16] ffiB©«fc3ft#tt*fli*.S«aa3j*giI© 
H5I^g:©!f§-©0tJ£LTte. WBEIt#£LT. Sft 

*»*©iH»**»jiKsn. cn6©pp*»4*n-fn, do 
«© nwas-eflMMi mM±<D&M<D&\z&»z>m¥-m 

»J*Sft» MBIH«©«;5j&«0. l(ira~3)/m»»I 

rtT^aflijfc»»san. i»E«»©i!fl««i»srr*i!!]» 
nfcWritotxosfleffl-r-s^ttctonsT**. MB 

©J:-5ft»tt«:«A*«a*w36«©IIS*a©aj— © 

B©JBtt!0«, DD«©-©«a«BJA» e>«SljSJCS*JB 1 ft 
iBt, ^©SBlftgltca^LT. Paa5®«jSi^6*3 

t, «!©«iaffl5»cs*sB3ft*xttSi»t*»efto. m 

o*£<£n. t^fc^3(Dft«i©s«*is^*f-rs<s 
©aswansfcarr zmmAnmttmnw-tzmt'm 3 ©a 

$5. lWE©.fc5ft#tt£«***aajj*S«©2l^ 

©Bo**«»j*an. «nBpaBP©rti5A«. &*¥g©nft 

fcffi«k:fiF«E-r*JSttffit*a«Sl*fcffi*»6.ftt). A 
i&© t> © f %> Z. t \Z «t O S * . 



(5) 

8 

[0017] *fc, t9aE©«r»Tnd»©«*©*5gw©« 

a**S«lc:fe^Ttt, «IEKit{*ttAttite©IEE**a 

r*. •^*»4»*©*«w©«fta*s«»cj:ntf, ie 

RW&gJ: 0 *S ^SJtft«ttlH©KS*3tS*«#< ft* 
©T\ S»3tt*tt«**©a^k:ifii»*|«l©^*t!«< 
ftD. Hffl©ffi^»C*3^T, (BBS) ©?&a 

^ti/77©yn77^M5pgg^f), MESS* 
*©«*«ttltBBia*©ya 7 r-f JW©««KflF«ET 
6HtWf*H>. Jl©«t5ftS»*»*^*-rRlt# 

Ett£K$5ffl (STt^SIEH) [*J©#££SIS1I©RW 
6 icS< ft*©T. K9M£*tt«*#©«j&fciS 
^i6i©»***Jfit<ftD. Hffl©«jSk:*^T, W*^ 
(BBS) ©*a«*£«£*SITS.5. Sfc. MB 

©^rn*»©*rii©*56w©sica**&«K*viTtt, 

20 «|EK»#««. *«i£©±K#jSL&«»©IH]ffi«:Sr 
■*-S&«Htj&»&ft*»£tt. IWB&«Bt©J***8 nm 
~2 0 nraOtirttTSCiT. £JWR©JP*J&«S < 
ft?). «fBR**#©T*«fClB!^fcAy^7-f h**&© 
3tt©»3tttt*a«)*ili36«T*. ftSEttS-B:**^ 
t, 3tt*aiSS-&*«-&©iii5*tC*l»T. «tlfc«rft* 

*fc, i»EE#*##. *Sfc©Dflfi5*Wr-6a«*^ft-5 
fltlEg#©JS#-£ 8 nm~2 0 nm©jSSHrti: 

nit-!?, *«©***«»< ft o. i»Efi»#<DT* 

W3!rK*i»T, «nfc«ftt*58»-r*¥aiSRi*s!*a 

[0018] ±m<DBMzms&-?z>tzsb\z, ^mworn 
mm^mmit. jiB©ir»rn^©«ua©*5fiw©*a* 

. feSfrXiKI^E- P tiSifi^- K©t»f n©»ff k: 

*wT%>**ii (H®) ©sigtttffinfc^mts-t-/ 
40 -hsPc^©ai#a^«ggs#?>c:i35iT-#So 

[0 0 19] 

mwnnmvwm j^t, *^Bj©njig©^ffi^Ei® 
(« i o&ffimm) m 1 «*^bj©^ i ©^m»sbt* 

*¥8iBSita!*ft8*S«©Stt»**tJ«»Wriiifl!j6 

a^gws«flsa*^ge 1 «. j^g§ 3 0 ^SLt*t 
rti-r*awft*5^ft£*»6ft*j(ii©»« (-*©s 
50 «> lot. s&2©8& («6*©is) 2ot^^ne» 
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2ft©a«io. 2 o<Dmmffi\zmvi\zmtft>ntzz/- 

)l<tt4 0-V&%-MtV1tmrfLT&2>. ^lffllllO 
©ttiM3 OflHCBJBK. t, #7-«^£?T 

^fefeCD^^-v'^^^ 1 3 <h. Rltfr7£&ifLT& 
MTSttfcltRWfl^^^-^Jl^ 1 3K<fc3[HI 

3 o £mm-?z>tzt?><Dmwmmm 1 5 3 o % 
m&^zmwatt^<D&fa*Mw^tt#><DWi$\m 1 6 1 
*5«iM$nti^. $g 2 ©gffi 2 o ©sfcjui 

[0020] ±fe©sg i ©as iot^2 ©is 2 o 
•tr;u3 5*««ij«anT^*. H0iiio«)iii3 

0«l£E*f« (S&1©**1 0©*Mg«) tc. 

(fg2©S«2 0©ttiB«) Kite. tfc*SMffi2 7 
d#«2 8*^©IftiSnXl^. 4B3MS2 8 
©*mitta*Bial:ft?Ti>«. IiroSS 
1 0 ©<i7t« 1 8 ©nfflfctt. ^SiaffiAS^SH 1 l~ 

too 2i] ^©¥SiMS*fSMn«*^aiT' 

1 a i £©&-r:ftg 6 i# 0 S7iM 2 0 

motZlz. Wigk-t)l3 5\z\MLtzAMmmMfc7 

tO 0 2 2] ±fER*N*7tt. #«lft (£#) 1 1 t, 
dO#«Hl 1 ±fc«WJan&*ME»H (£HR) 1 
2*6i)JESnTt»5. till ltt. ^©±lC^j££ 
ftTV»«4«S»Kl 2(C(H]O^^^ATSW7 l 6^?^ 
^<t<«taS-U:Sfc«6fc^t?>nTt^ i b©T*-5. d 
©J;5tc^MSWKi 2K:iHlia»«*-^^*iitic«t 
0, ltXI*Lfc**»* J: <R»-T*C 

-Tsui**-*?**. i2HMl it, -€-©±C»jsS 
£*lfc&JISMI« 1 2 £ft*fcEjW# 7 **1-»«HT? 
^©BK*-TJ:3K. till 1 ©SfflKtt. * 

tO 0 2 3] ±EGfl«l 2 A©SS££0. l/im-3(i 
m©8IT'7>^AI;Ml. B«r*Pa«i 2 A©tf 
•v^?:2 Mm~5 0 ym©|gHT7>^Atc:6S«U, ± 
ED3S1 2 A|*3ffi©«*Wl£- 3 0^~+ 3 0g©^H 
CKtsnrns. Wc, DflgBi 2ArtS©«#a#tf 

*-3o*-+so*©«Hic»jrr«jiSi. wsstsgd 



(6) 

SPl 2A<D\fy?\ZMm&tf&?>t, 3tt©^*fe3&«tbT 
KStft^fett^T t * 5 t ^ -5 * *»6 T* 
*. GS8B1 2Al^I©MftM^-3 0g~3 

0g©tSB£j@;t R#J3te©Jfc«aa*J£;*«D-r*fT 

ltftfttf££>PT3 6K£UtlC&9. ttA&jK&BftS 
©E9*3*«e-*jWftTU £K»a**t**<ttsa» 
io ^t*S. ) ^o$ B B a *^glit:lt^ 
n^Sltlltt^tl R»3tt©RSt*©tf-^ 
*«feiBl*I^Pl*»e»3 0a©ISHrtSTM*J:-5tr-rS 

A><=>2 0g©«Bft£TM3cfc5tcT5R#t'HH4t;:T 
4) -r*KW. 1 \zm^K^W7 tl, 

T> flIAtf. GflSBl 2 Artffi©flg&£i#*rj£Sfc£%>© 

K3E5E-r<&cttc«toi>n)B-e** (fc«u Das$i2A 

fi®©«#4ft#^te±fe©fEBl*lT<fc&) . 
tO 0 2 4] IH«1 2A©8gS*«3 umSiB*.* 

20 i. mSTM«l 2A*¥«fcf*»*fciQ*CDB± 

B»f*IHI«l 2A©Ky^*«2 um**©«-&. til 
111 S»j*-r*fc«>fcffl^-S<E¥S!©«ff±©«#9*« 
£0, aiIltM*«*&Tfi<fc*, 3fS©E«t«rttJ&«» 

Sfc, *ffl±. HtllEte¥S©SS^{C^ 
5 ym~ 10 0 ymlffl^ ■\' ; e> h*JE^£ffl 
V»-6«^, WttfSIHiai 2 A©tf-y^*2 x*m~5 0 

t o o 2 5 ] mmm mi mi ©as 1 o ± 

K, X tf >n - h Jfeft IC «t 0 7 ^ U U'v'X h ft. E 
©«3ttt»iS«*ft^Ufc«, yj^-i^UT«E3ti4* 
J|gJl£i5fi£U IHCi^SrtTSIHifbjBtiE-©^©^ 

©*B»cjf i^ttT, ±i3te¥s©iaiaffi©»tt*!a!jtt 

tt^)i§«©aB(Cte^bTt#?>nfcfe©T*-5„ ^IS 
^1 2\Z\t, A 1 . Ag&t*©Rlt*©j«^«tt«. 

« "J>^, *^3«**tt*©filtBt}*tCJ:Ottit-r-5Ct««T? 
%Z>. &mix.mmi 2 (Dimmit. 8nm~50nm (8 

0A--500A) ©«HT**ct**«ff*b^. cm 

tt. 8nmJ:0KJ9t«<]9^*dtca. #SRW^ 1 2 
«t5>t©RJtsp*«/jNS-r#*fc»lcS» ; E-FI^©** 

trti. #MR*fKl 2©Sfttt#&TbTi§)® : &-KBt 

[0 0 2 6] Jft. MSMil2©iI(l 8nm~ 
30nm (80 A~ 300 A) ©«8HT*-5 C t^J: Q 
so Jff*L^. 2©IW5l*i©«k5«C«lfflfr 
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£ft6tf. jgjl^-FP#©ft^£BJ3-5<-f-2> 

5©T, Sii^E-K^tSt^— h*R#©*;S©!l3££0D 

M£/JN£<TS^i*iT£-&. ftoT, fl1jE20©iW 

f«8nm~2 0nm (8 0A~2 0 0A) ©tgHT'* 
5:t^oifc»SU>. £©J:3ft«lfl©ll*J3fcS 

■omm^- mizimm \z&ntzwz> * *mmrz> z t 

[0 0 2 7] till 5H I TO (Indium tin oxid 

^«fcmss2 5t) i Totz£<DmwmnWkfrt> 

N. till 5 t«ffiS2 5»4Slr»lC¥iB«*a 
tcifi] < <fc 5 KSBaS nT±E©«cfi*jj*S« 1 dVt y -> 

[0028] #^ig^&©¥3)§£»3y&s^g« i 

#7 £ CtfCj: 9. «a-t;P3 5lCAttUfcA« 

*#isiPij&»e. 3 oK©«Hrt*TS*«j:5Kaa!)esn 

T*0. Rttt-Kltl;:, ii8^gll©^Ila 
t:»r*fe**lRlPi*»&3 OSOIIrttTOliO 
R#M^<S50T> SW3t«tt«*#©*^iO b 

l#0g75M2 OgK&I^T, BJs^jK (jfflffi) ©*& 
[0 0 2 9] #(C, MHrfe;P3 5 IC AM Lit AW 

^*|fi]Pl*^ 2 0flf©IBffll*3*T5*J:5fcl9:^Sn 

rcfecotcfeoTti. sit^-Ki^tc, m^m^mi<D 
m^mi at:»-r*j*»*iRiPi^'5 2 os©^hi*i£ 

j£Obifcifi^*fl©#tft>»<ft?), L.*>t>RS*ft» 

P i o 1 1 ©ft-Tfc*** 0 g75 

I2 0ai:fet>T, B^^^g^ (Hffi) QiKIS^Sl 

[0 0 3 0] *ig|&gtt<?)¥3iiK4t£!ffijl£^ 

&1\ sw^-Hieic+^ftwsso^sffs 

init Sill l©»Bilr5feJfiO»ttS:»lSlxT^* 



(7) 

itn«fc<& ! boT**. -rftto^, &js£ttgt 1 2 &* 
ttfiT-r**?. tin 1 ©«iiKrtiB*««iB©-«ft 

ft-f£gc©lHg|Sl 2A££ttLT»j£?&C&lCJ:D. 
#KE#«1 2KJ:*3tOS»S!l*S**:IBK?««>*C. 

ft<. SiS^-K^WSV^^SHS-rs^t^T* 
3„ &mKW&l 2<£8 nni~2 0 nm£T5ft 

^ISWll 2^@^x^l^i:tC < J;SS7 l ett©(^±© 

*-tcj:o*ssn^) : fc<7)T'«ft<, ±E©*r«Bti i* 
BojgttK«t sg&SjW&iiA. 6*ifc t i:«tsboT* 
*. Tftt>*>, m 2 k^t «t o \zM$m 1 lommizm 

***fiUHU till 1 Siiilf SAy^^'f h 5*6 

20 [0 0 3 1] N, ±Ef&K»*Ttt. *56«©«aa*' 
airjifflbfc»^ico^TiKBJbfc*^ tannic 
B f.a*SStct>jgfflol#gTS?). -t-©*^, 04*. tin* 

[0032] B3«. mi <Dmmmm<Dmm^mm 1. 

Wyi'J'f h^jSttT^ftt^t.©©*^! at, A 
30 Wft 3 0 0 1 a fcitTfcStt (ifett) 

HBi«Ufc*3fc©3fctt£©ft-ra*) Tm3t*JHI*U. 
S^|S]a £Sit8{ig (ffi^&g) (0° ) 

*660' *TjSofct#©S^A (° ) tW&Z (K 

©na»i 2 a©«s<s**sft*jiSii?**. 03t*«. it 

IfcflltLT. fi£j|5*6ffl^6tlT^SE 1 2 1 
io 3JC^b/t?ftft**S«TAy^7'f hSrl8ltT^ft^ 

[0 0 3 3] 03*6M6*ft«t5tC, JtKOTOjKAS 
^gMT«S»¥©tf-^«IESIt©^S (33fc*!3 0 
• ) C*0. S7t^2 0° «fct)/jN*<ft4tR»**«* 
(i{C/hS<ft-3Tl»*Ct*»6\ IEStt*[S]*6J.fe« 
SaW^<^.^.a%>©©te©*|pl*6^*^ttBt<^, 

so 3)3 0° (IERWA*> *+ifcfc»fcR»*W«lr»K- 
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zmmfrft&L> .u*»t>cos»*©t:-^«s»*iS] 

2 0«©IKIK:#&bTH*. ) Ztfr*. S^2 0° 
-0° (r«lr»TBJtKM(CJt^X^SIt*«^UT« 

tt**rr*SB i o^«»««)«ii**s« i Ttt. S3t 

KfiFttl/T^*. ) Clt^S). §3tftl0° ~0° tC*3 

n3#tt£*T5iB i ©m*£^<i©i&ii,«^8B i th 

SW^COtf-^«S^^3 0° ©±**)2 0° 0l£t>ttH 

aismis^ y - h §j p c ft £©smwf«s©S;j?sbk: 
[0034] (jg 2 onttj&tt) ±e« i (Dmrnmrniz 

S«l 0 tS«2 0OKHcrt*LfcK4t#rt#»t5"f ^ 

iwHtxaricKwr*. i*. mi<Dmmmmtm-m 

[0 0 3 5] H4te. #5eW©S2©5fci6JB»Ta*¥ 
a&Klt3!MA8*&B 2 ©SC»»fffi«ig*^TBTag. 

IB l ©^Jfi^SI©¥SiiSW3«?«S«*S« l 

IlCDlil 0^:111 5i©p B Hc*-A'- 

nx&z?. ii©isi ot/^^M hsroratss 

nT^Sj^T**. Ifll OSfil 0 t^2©Sffi2 0 
•fe;U3 5 a*»eiJ*SnTlri*. 

to o 3 6] *nj6^n©*^jass*^ffisa*ga2 

Ktt¥© ffi»*l*]Pi*»S3 0«©«Hrt* 



(8) 

ScK^Pi^e 2 0g©ggffirt 
*XS*«k5CaSt3£$nT^4. ftfc, ±15*1 ©X« 

i otnui 5t<Dr$\z, 0^$nt>^t^ 

T, d©^B B B **SM2 5^^-S^T*#^)J;5tCUT 

&±i>„ 

[0 0 3 7] **«5^S8©¥SjSRI*^b%S^SS2 

x*«, ±as©*ricoa»oiH«i 2A*«»j«anfcsi* 

LfcAWft^EWft 7 TEfcf LfcEftf3t©E»*s© fcf- 
.ffi*l^|fi]Pi^e) 3 0g©^HrtSTM-5<J:^lC 
|g^$nT*D> KWt-K^fl:, 8!A^St2«}S 
^oll a\Ztt-?Z&&%faP\frt>3 0g©IBffif*l3;T 
©*5H©Ei«tea!&<£<&*©T\ £«*»««§£#© 

«jso b i t:ifii>*fiio»* *>« < ft o , nmam&z 

■fft«0 1*«OflE715 2 0*C*liT. (■ 

20 [0 0 3 8] *Sft-t;P3 5 a^IoTAW 

' Lit AWtt#E»# 7 Tg« L tzK%ft<DK »*© tf- 

2 ©*^ffi i a (cM-r^&ss^i^ p & 2 0 s© 

«Hl*J*T©«fiH©E*bfc*!&«* < ft 0 , SWftMteti 
*#©«£ObiKift^#G]©$M&fe»S<fcD. L*»%> 
Sit3te«!&*i«^«**«Jl£*«*©T?, £tJB ©«£££» 

ft«<oK7!iS2 oitiuT, gu-s^a* (as) ©?£ 

t£oJltEftfc©T&5;fc8?>. S®S©JKB%S^SST*n 

tt, *mMZ^y>>7-? b U i'7,S©¥Si§S»S?^ B l 

(TFT: W$M: h7>-/X^) 7?f ^yvh'J^^I 
2^gy7^7x^7'-7h'Ji7 7.1!©jK B 3 B «^SBIC 
40 o^Tfc, *«WttlBBft< MR? Sii*tTt4. ft 

1 0 ©^{HJl'^lTtS 1 8**Ktt^nfc«^fCt3^TRW 
m 1 ©»« 1 0 1 8 OTRJttt < 

-c*>a<. -e©*^(c(i. «Eas^sB««if£r%»is 

so «£<, Sfc. ^SSSt^l 2©Jf*.«5 0 nmcfcDJS< 
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[0 0 3 9] (»3®mfi»ffi)-H5«, *f8W©*3 

77&t>e.a4«i©ifi lot. jg 

2©a« 2 o ££<ine> 2&©»si 

o. 2 ooffl*«i'?R«t»:tt6nfc->-;WT?»»- 
Iiolii ocoftaj|3 ofiijtr 

*ff5fc»6©*5-7^;^ 1 3 t, #^-:7^;u*i 
3fc«fc*IHi&*¥SfbT*;fc©©:*— A-^-hBt (3 
mW-iSitm) 1 4 t, fKAJB 3 0 «r«»rr*fc«>©a9i 
*&■ 15t, ftflie 3 0 £ttj£-r&ftMM!H & 0>eifl!]£ 
•J*"rafc»©ElftKl 6 t*^BMS.nT^5. * 
fc. fg2©««2 O0D4RAIV3 OUCttMC. S91«« 
125, *-/X-3-H2 4, EfaBl2 61>mmWf8. 

[0 0 4 0] ±E©SB 1 ©X« 10tI2 (DSI 2 0 

3 offlts»«j (sbi©s«i oon®«) flg%« 

1 8 SnTfc 0> 12 ©S« 2 0 QMii 3 0 <SJ 

tfckM (S2fflM20WBI) fCte, fiffiStS2 
7i, {f^S2 8*^©jeT««3tlT^S. £©{Bft 
«2 8 ©^{IJSttg^ffi 1 alCfcoTH-5. £© 

1 aCS#-r*fei»*l*lPit±fc*«iS?*lSloitOtt-r 
ft*<9 i# 0*7552 0 «©£€?£, m&±)V3 5 bl: 
A«bfcA#*ft#S»ft4 7TR»UfcR»3t©K»* 

©£»*©£-***, ffi»*|fiJPi*»&2 0«©«BBrt 

[0 0 4 1 ] K»S!«fta*S«3fcfl|AnfcE»#4 
7tt, 0 6 \Z*?£o\zm*.li7)l5.=.'y2*frZ>tZZ¥- 
ItfflM6lffliI (SipSH) K*»©3fcE»tt£ 
*Tftl»ia86 3 a. 6 3b. 6 3c. ••• (-ASKOflgB 

6 3 tjrrs) *«sir»k:^aflijici»»UT»«*nTtr» 
[0042] nns©iHi»6 3«. m®m*m7\z. £ 

U e©DDffite. H + DT^-rSSjS^ETffian^ 
©+4>Ojft»&— (Y^ft) tC-fn^c7.y->^©^ 
S*iB*fcU l«fiBATtt#Wl («Hi±©tt*©£fc:*i 
tt*«¥ffi££S**«iIiH£©fc-ir *£©«*#«) difi 

nm t tt % {was b \z & vy z> 6 b \t . mu a © 

ft («*«Mftc5inax) «tr)/jNS<*oT^4. 



(9) 

16 

»JBTtt*.5ttfcE»(M 7CSl>T. lHS&6 3a, 6 
3 b. 6 3 c •••K*tt3*n*n©«*«&a 6 max 
tt. 2° ~9 0° ©S6HrtT5F&ftJ£tf£ot,vo>-5. 
l^L#<©IH]a$ttft*<ig,f4ft 6max*M° -3 5° © 

[0 0 4 3] Sfc^©PflW6 3tt. -t©cnffi**¥-© 
(ffi^ft^-tfPt^*a®±©^) DSWU^ 

SB6 3©I^d$IsEL. ClOgSSdtt, G3gB6 3a. 
io 63b. 6 3 c , -ICOl^T^ft-eYlO. l(im~3(i 

a, 6 3 b. 6 3cH Pirt^DflgB©^ y^&2 um 

[0 0 4 4] *HJS»S6K*^T, in(fe©&[H]3B6 3 
a. 6 3 b. 6 3 c, -tt, E 9 td^TJ; 5 (C, 

U QS6 3fflil±TAHjiSio«ttfti:*i;Ttt*S; 
*EHlC&«rf-5>^, ElOtC^-Ti^lC, 0iJ^.ttOa^ 

faa^AW-rsfl^tcas u-c*-©5it©#i6]«£»-r 

*f©*[6], T*fc-6«**«©, b i o K^-rw©«H 

(SHSiiSH) tC, ±?}£<©3fc#«^T*i:*«fi]J&<* 
fleoTd©wa«HW©(BHrtt«*#©«jSOb 

i*H< «t ^ terntt*. moi5ftfr*>mf£-rz>m&\z}t 

#©SL60bittfflf£^ffil a©feH^[B]PitCifi^* 
30 [6], <tOA«:Wt-tt^*lRjPi^e.2 0«ST©|gffl 
^©j&fllKlfcf T5©T. d©$BHtC, J:D*<©ftj&* 
***«k-5l;:i9:j£ (Kit) UT&tttt, j£JIS*§£e© 

i^n a»=»r*sii*iR]PiK:jfi^*iR]3&»e.«*T 
st, M<Dj5fafr*>mmTzmet\zit'<, &k>w2><m. 

tt, DaaJ6 3©^«<i:E?iJ*[6]$:ilS-r^^«h!CJ;D$'J 
[0 0 4 5] *HJS^©SW*4 7Ttt. &!Sgl$6 3 

«® /Jn ,s £ wr ^ \z Mf& ^ nx ^ -5 © T, 
40 3t©si*ft©aE<b*«»e»*»T. «Fje©«ft»r*v»TRi* 

a. 6 3 b. 6 3 c. -©ftAffl#4ft 6 raaxtt 2 ° ~ 9 

o° (DmmfttznT^ztfs 4 , T ; b4 o ~3 5° ©® 

HF^i:^nT^-l>t)©^#^„ ^oTEia56 3 ©±®IC 

ftrt (&MtirfflPi«*&3 Og«tO/hSli©Hrt©* 
IS), iHflr. fe**|RlPi*»6 2 0«*T©«Hrt©* 
|p]) K*<©3t**fioTEW*n, C©«5?ftrtT-m^ 
so -T*t* (£JS©«£C1S^T, ^Ft'. 1»Eft»*^lt 
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*fc*«**|fiJt©tt'rftS*«0flE7iS2 OKtiHT 
«BT*£*) BK"Jli*<JL*.-5. DflBB6 3 0«Stt. 
0. 1 ym~3 um<7)IBHl*3T-^MIiJtC^$n7!)0# 
IH*6 33&Cf«ftHc»»bTB«*tlT^*©T, EW 

B*ABS8Bfcfi*&^£#*7u««**B£ii: 
-f. s^»j£BAKfctt*EBftB©fc:--* 

[0 0 4 6] ±B©EBB 4711 09 iC^T <fc 5 lr# 
BSC63a, 63b, 63c, -«5l*««ft*tt5 

ft) ifc*«fc3K:BBan-Ct>*. Sfc, »&A/I3 0£ 

mtsmmmmm 1 5 25414. stxcBg 

£ft£JgBv h U y ?X90tKABB£tt&LTfr>«. 
[0 0 4 7] *BMBffi©EBBSA«*£B3T?tt. 

5 brt£AoT#«£a»LTEBB4 7 ©3H5K5iJji 
L. SW*4 7©IHgB6 3 a, 6 3 b. 6 3 c. -©ft 
BK«fcoTl£aBfcE»U SIfflftEftJiSajaUT* 
*ffll a*»6lti»-r*. H©liiB3fctti£n»»BttHfc 
«S:a-rs©T. ^©giIlaHEl<W^»^ 

»iH©a^obi*[fti*>6«*-r5tfr. bk» miss 

«5firlft P i a i £ <Dts.?ftm.& 0B7JM 

[0 0 4 8] *BBBB©EttBttA&jR£B 3 Ttt. 
±te©«Sic©a^:©[H]g|5 6 3*«»l£Sn&R*NM 7$: 
BA&;i£K:«fc9, ^a-k^3 5 b\Z\to\stz.\M%1fi 
EB&4 7TEWL/tEWft©E#«©fcf-^. *£B 
*l«lPl*»6 3 Oft«kO/hStittHl*3K»*«t5»caa:5t 
^tlT43D. EB^-KBK. i&ASt^B 3 ©Steffi 
1 a t3ttr*»**lRlPi^e. 3 oaNtB/hSHWHrt 
©RB3fca*t£<fc*©T. R»ft»tt«B#©B£0 
bi»Cifi^*|*]©^t)iS<^«tO. Bfll©»jSfc:fe^ 

«e 1*«0*75S2 OgtC&UT. (BB) 

©»A*jS8fi£BBTtr*. 

[0 0 4 9] Sfc, tttC. j£A-fe^3 5 blCA&LfcA 
»3fc*«EB#4 7-eEBbfcEBft©EStfB©tf-£ 

Sn'fcfcOKftoTH Ett^-KBfc, ttA&3%£B 
3 ©*^ffi 1 a tcttf •SffiBWlfi] 0 g©®B 
rt©E»3tBJ0«B<&!>. EW3fcBttBBB©»£Ob 

««**|£*«-6©T?, Bfl3©B£fc*5HT. WC. 
faPl£±fc*B*#fiJaii©£-rAart*0B7SB2 0 
B) KBIrvr, B*I^*jS (MI) ©BAB^BBSB 

[0 0 5 0] fcfc. H5K3KbfcB3©B»B«©EW 



(10) 

/<? 

g«ABjSBfi3C43HTtt. SH#4 7$liil 5 

4 7£«fcOBj£U *OtSI15J05©glt#4 7 
©&BKBBT tt«, jSWBSJitfEBB&BtaS^i: 
*«T*T. EttBttaB*gBejlBBft<BMft3n 
4. B3 0&£Bttfi:£tr>T|*. ttffl»»5A»l, 

fc3tSE»3tt4EBB4 7£S«1 0 tS«2 0 0>IH1 
fcrtBUfcEB#rttttt*-f :/©«££W«Lfcj&t, B 
A»£BBLfc2tt©BB©*BKEBB£»t*fc5» 

jSBBKBfflUfcB^fc^TttBLfca*. ¥i§i@E« 
BBABSBfiKfeBETtr. ^-©*^lC«EB#4 7 
(Dl*S:8nm~5 0nm (80A~5 0 0A) ©15 
H. }fiL<B8nm~30nm (80A~3 0 0A) 
©ffiH. $f)l:^L<B8nra~2 0nm (8 0A~ 
2 0 OA) ©IWcb, BioXSi poftBWic/ty 

[0 0 5 1] »3 ©*«BB-C»i, #»B&BMv h 'J 
20 y^gaEBBBABjSBBCBfflb&B^lC^T 
BB Life**, BB h ? >5?X> *fc»BB^-f F £ 

©«AB«SBtt£K*>BBKBJI!*«*r«T*.5. dti 

g0ttaBBSBf;itv?nt>*&9ifi:£&n«'b0'?& 

■6. fcB. Bl~B3©B»BBK:felr*-ni. £2 ©S 

[0052] HUB, ^3 ©BBBB©EBBBA& 
so ^gi3 0g^ll aiC, A#^3 0° (S^ffl 1 a tC 
3TfcSiSg (SB) ©—#©«]&» fcBSSBBf-SBB 
#©B£ O b i OE&Bfr 6 fi§ 93 b fcftXOXN £ ©ft 
TBB) T?n3t«:BBb. BB^rffla (B3ttB) 
feB (ffiMttB) (0° ) *»6 6 0" Jtl^fct^ffl 
BJtft (° ) t«5S (EBB) £©BB*BbTt» 
*. 011+. HH©. ©. -£BB@tt. B 3 ©Sift 
BB©EBBBABjSBB©B3fcA£EBB£©HB£ 
*bT*50. BB®£®£— j6BB®©*>©©BW4. 
EBB4 7©D3B156 3 OBtt^eB^rABAtAXtftBT 

V^Bl 2StiJIl 3lCwbfc*AB*SBT;ty^ 
K*K»tTV»ftH^-f 7 p ©fe©©§7 , £^£EBB£ 
.©W«*Btt®T*Ufc. 

[0 0 5 3 ] 01 l*6W6*ftJ:5lC. Jt«B©BA 
«^gMT«EW*©t-^«IEE«©^S (S3tft3 
0° ) »c*0, BXB2 0.' J:0/hS<ft«4BBB«< 
ABfC/h$ <^oTU-5^£t5^. lEEB^d^J.fc 
B*ttM-6<*^.4t>©©B©*lft*»S*fca*ttB< 

so Btt*B-r*a3©B«Bffi©«AB*SB3.TttEB 
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Sp©fcr-*j&«8nR#|R] (§^0* ) *5 3 0ll«kt)* 

*«*^h:-^*«*<#ieEbT*o, S3tAo* ~3o° 

^©IgBrtK&D, £3fca»l5° t+'fcfcWKlElt* 
*«K^hr-^««3i«#«EUT*JD. S7t^0° -2 2° 

«3TttR»*©l!-^3ft«»»*rtl (gft^O 0 ) 
®2 OgOt&fflftK&D, 33tfttt2 0° tti&<DKMm 
fit. JERX<DAm<DRttmi:r)n<t£vTiSKy. S3tft 
0° ~2 5° fc*^TttJt««fcJfc^?lN»KIM^jftl, 

**3©*«s»ffi©*aa*ft«3t*^Ttt, 

W^S (44llt»ttTtt«3ttA 3 0 ° ) J:0/jNS«r»SSt 

3 ©£lb*tt©*JIXa%£Hl 3 

57CD?D77'fMB8«T»»), R!&¥©ft*fii« 
5*82 0 e ttifilC&D, S«^ffl«±l2|5g©«©7°D 
7 7^;i/©JSSBfc#«ELTl^*^ ^^©^©TtiA 
*t#©IEEttft«K:#LT»*©Eat*#*d:fc*Ei# 

au»c±B© ^-rn*»©«ifii6©*st[jfi»ffi©*jiai*s« 
[0054] minmmwm) mi sta, 

4 ©*SI^SlT*SR»S!f«S*^g«©a5^»fffi«lii 
€:MS;W(c^b^ST-*-5o 0 1 5 ©R&gaj&Jl*^ 

5tt, SStHrfc^ 3 5 bftlcRtt&nSKlWOMj&PA 

«*©*«6 l©«ffi (S^ffi) <::£&©*£#*&£# 
TSMgBl 6 3 a. 16 3b, 163c- (— flHCH 

ssi 6 3tfo?z>) timwz^mmizm&vTBtfLzn 

[0 0 5 5] Cft&OEJSBl 6 3tt. »r®EI$016lr 
^■T«t5t, CDffii 6 3©#J£«*n5Yfc*tt*i*jiii» 
(Hgf5(7)— (DJ^iTJgBS ld»&ft*j£DI;:£«ftl ft 



(11) 

^J<h, ^©^lfti^J (cg^LT, EI«©«8i£Dj&» 

&£3fltt:3UiiM6LK:S4S62tt»K£. C©|g2ft 

[0056] mimmj (ommmsiztt?z>m®ftiz 
m 2 ftSKoi^^f 3 ftixiiasiL «t o t>«n?a 
ot, a^D«DagE3 ©^oavs Y77(6]tc-rn^ 
io at**, -r&fr^. mift^j©s***ffistcM-r^ 

«#a©tt*Mt©¥*Hi (KT. $ l i8i8 J ©gttft© 
TOfittt,^. ) «, «2ft»K©»»*ffiSK»-r« 

«ps s k»-t *«a«ft ©ifi»ffl[©¥^«[«t v±2<zn 

Tlr**>. JB2tt»K©««5SBiSH»-r*«<!4ft 
©«*t*©¥iStt (£AT, m2ftHK©«^©¥^ffl 

t^e>„ ) tjB3©fl*xttia*»L©s*f*Bs»c»-r 

5«**£©ilfe*#<ii©¥*5lfii (KAT, f3ft«Xf«8L 
©«*»£©¥£«) i(iSft^T*0. *^Jfi»ffiTtt 
20 JB3©ft»XttB*L©«»ft©3P^«©**«?B2ft» 

[0 0 5 7] m>&;tntf , IS 1 ftH J ©ftffgR i 
©*££«, ^2fi^KCDft**gR2 J ? > m3ft|gX« 
iS»L©ft*^gR3J;»5/jNa<SnT*D, SB3ftiS!| 
XHitt»L©ft!p*gR3©^:*Stt»2nii[K©ft* 
¥SR2J:t)/h*<anTlrV*. fcfc, ±|g^3ft^X 
ttiB*Ltt|Bl**gR33j*ooT»*«^tC, 

[0 0 5 8] DO SB 163a. 163b. 163c, -lC 
so fctt*|glfli&&J©*#gMSKttT5«l^©¥^ffi 
ttl' ~8 9° ©«6HT^«aiJ^«?)t3^T^*. * 
fc, DDgBl 63a. 163b. 163c. -lC*tt^>m 

2tt*K©aa*iBsfc*fT4«»ft©¥iSfiitto. 5 

0 ~8 8° ©ttHT^F«aiJK«&"3t»T^*. Sfc. Pfl 
3516 3 a, 163b, 163c. 3 ftH 

XttiKft L ©£tt£iB S C*fT5«#4£i©¥i3fiIte 0 . 
5° -88* ©ttHT^MI'JtC«bt?^T^^>. 
[0 0 5 9] f lfl«cg2flScI3ffiiXI«S© 
ffifMli. n-m*>fcfc*Sj&M;:X<kLTna©T, Si 
40 ftttJ©ft*ttttft0Kix («6*NSl) «, fg2ftiS£K© 

ft^M^ft (se*Mi) ob^i3i«ai»Loi* 

tt#fc (*6)ttl).«cJ;0^f<aoTW. 

fgifti&j tM2m&K£i!}m-fzmm&D<DmmM 
K»r*«»Att-i?o cSot* o , «**fta«ft©tt-e 

**SBlft« J t«»ft*«iE©«T**IB2ft»Ki: 
ft, ft*: ed^C»i^bT*0, «»ft*«JE©«[T**« 
2iHKt^3 ft^X«E*8L t J4, &«6*>fc*lttL 
1^5. **«»»©S»#lC*t»T. DQ9S1 6 3 a. 
16 3b. 163c. •••fc:feW*-tn-€ r ft©«*tt*Ml 
so fimaxfl. 2~9 0° ©®Hl*lT^^IUt3tf ^.01^X1^ 
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3. L^L£<©KlWfcMWctS*Wl«Baxj&<4 0 ~3 5 
[0 0 6 0] *&:©fflf 16 3H ^©QDBtW-© 

-5. -?-LTc:©@/K&D<!:aw©8**SBS £©ajBI# 

DagB 1 6 3©S£d£Jgf£U £©jg$dtt, [HgP16 
3a, 16 3b. 163c. -C^^tftl^no. 1 

fc. D3S51 6 3 a, 16 3b. 163cll W&t%>W 
<BOhfy?3j«5 wm~5 0 MmWggBftT^SEfWfCEB 

[0 0 6 1 ] *HJfi»«fC*HTf4, 1 6 3 a , 1 
6 3b, 16 3c. ••-lc*t*S&tt£)KNfriBYtt. ^"T 

««#©SI *0 b e>»l^lRjY<D^(Ctt5 5 «fc 5 \Z 
M$tlTH5, &^©Sl2ffig|K. fg 3 fflggX 

[0062] *mmmm<DKMi* 1 4 7 t«, <nw, 
1 tt^ j ©*i^KSifij-r*<k 3 icj*rt£nT& 

filft L ©£tt£B S fcfcTT ©¥*3ffi «k D < 
Snn4&», -t©E9t«rtett. S*mBStc*fT-5iE 

#ffl©#©±#*»&©AS«fcfc*fr sstom. TERM 
©#|6]J:Dfc, *«*ffiSfC»-r*ft«*l«>lfc->7M, 

£0 $<E>tc *nmmm<DKM& 1 4 7 tk, #*sg2 
fi^K. $6 3a«^ajE«L«t$BiaiK'j tRttisfyiz 

mfa?Z>£5\ZMtfL2n.T1SiK>. SSte*3©*«lXtt 
aHL©M^©¥^ffi©^d^ 2 SSK©(iMft0¥ 

4«6*Bfi;E«fttttl/TH. ^2ft^KHja©®{'d: 

stt^n?>*[6]©s»*^^<^o^ : b©i^^. b 
[0063] gnu. ^A<DW^m<DKmmm^m. 

^Sfi 4 ©g^B 1 a tc. XMft 3 0 ° (*j*B 1 a Ic 

#©SjSObi e. saw ufcn3t©#*te©fc 

ftfi (i£«ttS) (0° ) *^6 0° £Tgofc<h#© 
St1c« (° ) tWZ>a (ES**) £©W«S5SLTl> 

3. hi 7*. m4(D^mwm<DKttm 

#S«*S«©Sfta£ESt*i©H««:Sl/T^*. 
■ 17?tt. J±««aj«hbT. «**»6ffllr»6nT^*H 
1 2tfc(i@l 3»C*bfc«Sfia*S«-Cny^7'f h 
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^tsttx n * -r 7^© fe <D<Dgytft t e*w «t <Dm% 

BSf. 

[0 0 6 4] -^«a©T*3nft»ttsr*r«as4© 

©^P7 7^;^Pgg^T'^0. l*»*>ASfft©jEES* 

fc. ^^^©ft^ttttAW^wjEsi^A^ (*mmmm 
ffl«±te[igs ; yc©yo7r'f;u©]ia5tc#^-r^sw^ 

ttSrfitAT&D. La»fcESMS©**:ttttS3©2fe8S» 

t8©ttfta*8«<kDfc*#fciia*#sn<&. n 

° #ifi©RWtt. IEEIt©AlS©EittU:9»<fc-3 
T&O. SftftO' -2 5° KfctiTHJtifcfclKJfc^ffi 

m^tztz. tbtt«©t>©«tDa***w !5<M5t 

20 #*_<=>tl-g>o 

[0 0 6 5] (SI 5 ©H»g<i) *£. *^|HJ(Dm5© 
& 5 ©*«rajB©E*fS*a*jRS«>&<ei 1 5lC*Lfc 

**. #£iiei©»ffi©E»S«ii«*S«fc«IA&nfc 
R*t#1fim 4 ©IHKKftaEltSMaXCT&BlCfll*. 6 

so S. HI 8tt*H«5©»*©KI*S«ft**S«fcfllA 
6ntR»ft2 4 7©0fl«2 6 3 0K«BT*D. HI 
8 (a) tt. G3SB2 6 3 ©igrBH. Hi 8 (b) ttHSB 
2 6 3©fffl-efe5. 

[0 0 6 6] H 1 8 tzmt «fc -5 IC, ^DflSB 2 6 3 ©ftB 
tt. ■S*iffi2 64 at. MIII2 6 4 a fcHSftfc 
&«JCfc**JKft®4bt*»S»J«SnTl»*. J^^fi 
I2 6 4 aH. *^S:OitbT*g^R4T36-5^ffi© 
-gBT-fc-So (£fiffl2 6 4 btt. 4 , 'C>*02i:b 

T*g^R5-Z?*«^B©— SPTafeS. ^©IdcB©* 
40 iL"T»*Oit02t*»&. SM#:©SBlCS[Tfcj£a 
«. »49JflO||L], L 2 ±tCfett-r^.„ cage 

2 6 3---iz]$ftz>&fti£mmftYi*\,*-fnbmujjfa\z 

tiiT^Z. £tz, &^©l£M2 6 4b«f©S 
^Obi^e>ifi^*l6] (ISEfCl^Ob [35^e>jSl/i*(6] 
Y©*^lcS^*[6]. EP-&H1 8©£<M;£fa) K»5J: 
5ir»ri6StiT^4. Hi 8 a>£tt®£i«gd*%a>AtfM 

[0 0 6 7] S^©¥SRi<hR2i:tt. Ri<R2©!5^ 
IZ$>0. Ao5 (im^R]^7 0 urn. 1 0 um^R 2 ^ 
so 1 0 0 um<Df&mT'%.it-tZ>h<DT*&Z>. £fz, H2 
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(a) CfcHT, 94H)l8tai2 6 4 a«DMftT, 
4° ^04^3 5° ^04^-4° ©ISB 

T'^{fcT3t>©T*£-5>. 05«JSffiffi2 6 4 b© 

ta*«n?. -17° ^6>5^1 7° ©S6HT^fcT-St> 
CDT*5. ?Itl»lA^lfciSftS2 6 4 aO 

flr 4 St;)iai2 6'4bOfIr5ll &*©#g, 

R4, R5&tf(fl*Md4. dstcj&CTftSSfeo-rfc 

[0 0 6 8] D0SK2 6 3©g££dteO. lftHl/3(im 
©«HT#na»*fc7>yAfttt*,t:*. 2 6 3© 10 
jS8S*»0. 1 tfmfctUfc&Hi. lERSttfBKfcOffl^f 
SfrS.T&S. BUST 3 MS* 2 6 3©tf-y^tt2 urnfj. 
1)1/5 0 MmOfBHT^^AKEe-f -5. 
<KfcB«ST*IH]a5 2 6 3®tr-y^<C:^IlJtt^feSi:, 3tt 

ibSA^TSS. Pg-r^lH^2 6 3»tf-7?^ 

0. ft]II$|HlA*K«>Tfi<£*. 

[0069] g§ 5 ©*j6^n©si*^igs«^eos 

«*@T^$n««ftttra«CDl*tt«:«ATVi*. c:© 

«t5fc. s»#2 4 7 tfffiz.*>ntz*m&Mf&<DRmm 
m.^^mm\z^r\t, w&2 6 3 ©flair, *g© 

/Jn3HS*K©— »a>e>fc*H»*H2 6 4 atf^FftU 
^151 5* ~4 5° £\f*ofc\,*K$tMmmwe$LW£K 
ft*j£ttB2 6 4 b, -T&to-feTSiBfcffi^fliiijWWE 30 

3 0 SO J: 0 t>/J\S ir>RltA£l;:istt4Rlt*a*«%>« 

oTHS. 01 8©4E#J©;£flj&>e>A*fLfc«'& 

Ktt, AWMT'^^3 0gt^*^OR»M3 

[0 0 7 0] 40 

««3i*8BKj:fttf. «aa**«©a^iBK»"r* 

OK75S 2 0 

#flfr£3 0S©«5HrtJT*M^)«fc5iciS^$nfcCt 
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fc, *^^©^ B B H a^s«{cj:n«, ftA^&t®« 

fiKAS*LfcA»##*tieEfcK*TE«tb;fcR»3te©R 
tfsp©ti-£rjl«. ffie&**[6jj&»£2 OgOttHKfc* 

^.nfc^ticto, swt-KcDi^ fes^ttstt^E 

- K-hiSi!^- H©i/)-rn©tb^tfct.iTfc*^® (H 
[0iB©jg*^UiW] 

[El 1 ] *%HJ©m 1 ©^^©^SigRW^H 
**8B©8S#»rH«SS£jS'rH. 

[02] 0i©fg B B B s^gs(c{iA6nfcW«)«ct^ 

[0 3] BiaSOraBoBBBaUiA&Jtttflott 
B a B «^gH©S^^<hSW*t©M^**-r^^7 0 
[0 4] 2 ©?t&&&©¥£j&Ra*Bftii 

[0 5] *%9J©£3 0|gtt&£©RttB£|i&^& 

[0 6] H5©«a**£Bfc:B*.&nfcR»#£«; 

[0 7] B 6 ©Elt#©SffiK»jSSftfc©— 

[0 8] 0 7©IH]gC€:^ : 1-»f®0. 

[0 9] 0 6©RW#:©gB#£*-f»rK0„ 

[010] 06 ©RW^©-|Hia5^^-r»r®0o 
[011] £3®ft&BftraBas*BB&JtKM0 

[012] ttX0¥Ba£a*9!£B&*sB®tEK 
«^^^-r»Tpi0o 

[013] f£*©¥»iaE«tB«ftB3RBB©-?-©B© 
^j^^-r»fffi0o 

[014] «»BBKB;i&nfc¥BilE»B«IIB 
*8B©Bflitt8©«9!B. 

[015] #»ijli©* 4 ©£BBtt©RBBftilS;K 
§£e©gB#»rS«i§£*-f0. 

[016] 01 5®RStS!*iia6*SBfc«A&nfc 

[017] g§4 ©$£B£©ftil5;*gB£ftttB© 
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[118] *569i©* 5 ©*mg^S8©SI*S^S*. 
1, 2. 3, 4 «tjm*ge 

1 a 

5 /ty*5-fh 

7, 4 7. 147, 247 

i o mm (-*oas«) 

1 l (£#) 

1 2 &mRmm (&mm) 

12A. 63, 63a, 6 3b, 63c. 163. 26 
3 HSB 

1-3 ^J7-7^;P^ 

14.24 3j"-A*-a- hm 

15.25 SB^tll (««) 



16. 2 6 BAM 
18.28 <gft*g 

20 m 

2 7 

3 0 &H)1 

3 5. 

4 0 



3 5 a, 3 5b i£||-fe;P 



5 3 a^ai 



6 1 



10 



2 6 4 a mi 
2 6 4 b JSfl® 

P i ffi»#|B] 

Obj 

©1 AS 



[01] 



[0 3] 




im7) 



[0 8] 



63 
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[02] [06] 




[0 10] 

[04] 




[09] [01 1] 
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[0 5] 



[012] 




36b 



63a 63b 63c 




72 



71a 



1 3] 



174 



s s s s \ \ s \ s s \ \ \ s s s s s ^ s s 




171 ri7ib— - 

171 ll71a"~ 



172 



171e 



[016] 



[017] 



163 



6 b ~A 1 



,~6 ^ 
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(72)5S9!# mm m F*-A(##) 2H042 M02 M04 AA26 BA04 BA12 

*3SC«*fflK»«:*:#«r 1*7*1 T)l7 BA20 DA01 DA 11 DA21 

I^tfcfl 2H049 BA02 BA06 BB03 BB63 BC22 

2H091 FA08X FA08Z FAUX FA16Y 
FA23Z FA41Z FB02 FB08 
FC02 FC26 FD23 GA01 GA02 
HA10 LA17 



